YOU CAN 


MINIMUM MAINTENANCE COSTS 


The service life your equipment—the efficiency your production 
schedules the ultimate value your investment and maintenance 
dollars all are vitally dependent the continuing performance the 
protective coatings specified your plant. Thus, success failure 
your coatings can mean the difference between tremendous losses 
substantial savings. 

assure coating performance that provides long-lasting, low-cost 
protection, two steps are absolute essentials, right from the start. You 
need the right coating for each specific exposure, and must applied 
properly yield maximum benefit. 


AMERCOAT ELIMINATES THE GUESSWORK—MINIMIZES MAINTENANCE COSTS 


First all, AMERCOAT provides the right coating for the particu- 
lar problem. From the complete AMERCOAT line, possible 
provide specific coatings for specific exposures achieve specified pro- 
tective performance. 

addition, you receive the added value conscien- 
tious service follow-through backed organization SPECIALIZING 
industrial corrosion control. With the assistance and on-the-spot advice 
trained representative, you get the best possible application through 
proper attention surface preparation and correct coating techniques. 

Investigate AMERCOAT now. It’s your surest way effective, long- 
term corrosion control. experienced representative near you serve 
you. For complete details write today. 


CHICAGO, ILLINOIS 


KENILWORTH, NEW JERSEY 


4809 Firestone South Gate, HOUSTON, TEXAS 


14, Mutual 1105 


TRADE MARK REG. U. S. PAT. OFF. 


ERE EQUIPMENT 
HAVEG 


INSTALLED 


PIPING VALVES FITTINGS PRESSURE PROCESS TANKS ABSORBERS AND SCRUBBERS 


HEAT EXCHANGERS FUME DUCT 


recent petroleum chemicals plant designed and built primarily around the use Haveg— 


VACUUM JETS AND CONDENSERS 


basic construction material that resists corrosion. 


Petro-Chemical Corrosion has been Controlled! 


Now for designers and engineers petro-chemical plants 
there old and proven basic material construction, 
borrowed from its years service the chemical and 
metallurgical industries. Haveg, plastic molded 
the form finished process equipment, available for 
many types field fabrication. Made from acid-digested 
asbestos and special thermosetting resins, Haveg enables 
you into high range process temperatures with 
complete safety and proven history outstanding 
performance. 


Haveg has three great virtues. completely resistant 
corrosion. lasts for years. amazingly versatile. 


Not coating lining, Haveg gives resistance corrosion 
through its entire mass, never allowing corrosives open- 
wedge from cracks. resists thermal shock, seldom 
insulation. 


ATLANTA, Exchange 3821 CHICAGO 11, Delaware 7-6088 
CINCINNAT! 36, Sycamore 2600 CLEVELAND 20, Washington 1-8700 
DETROIT Broadway 3-0880 HOUSTON Jackson 6840 
SEATTLE Hemlock 1351 
ST. LOUIS 17, Mission 5-1223 WESTFIELD, J., Westfield 2-7383 
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From steel-jacketed pressure process tanks down the last 
piece pipe, many the petro-chemical processes can 
completely contained and kept free from corrosion. Un- 
necessary maintenance, controls, headaches are avoided. 
Should plans processes change, Haveg equipment can 
machined and altered your men, the job. Accidental 
mechanical damage easily repaired, using Haveg cement. 
Full chemical resistance maintained. 


your job fighting corrosion, get helping hand from 
Haveg. Call the experienced sales engineer listed. Write for 
the 64-page illustrated Bulletin F-6 which contains size 
and chemical resistance charts, design specifications. Re- 
member, Haveg logical answer your design problems 
handling petro-chemicals; fact, all process equip- 
ment that must handle corrosives. 


HAVEG CORPORATION 
NEWARK 00, DELAWARE 


FACTORY: MARSHALLTON, DEL. + Wilmington 3-8884 
A SUBSIDIARY OF CONTINENTAL-DIAMOND FIBRE CO. 
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THESE NEW DOW ANODE 
SPECIFICATIONS MEAN DOLLAR- 
AND-CENTS SAVINGS YOU 


0.02% max. 
0.002% max. 
0.003% 

0.3% 


Remainder 


Other Imp. 
Magnesium 


New high purity Dow Magnesium Anodes 


give you more hours cathodic protection 


per dollar than any previously available 


Cost cathodic protection now sharply reduced, thanks 
new high purity Dow magnesium anodes. Because 
common impurities that cut efficiency have been greatly 
diminished, the new Dow anodes last far longer and give 
you more ampere hours protection. 


That means less frequent replacement—major savings 
labor well the anodes themselves. 


Dow’s new specifications for high purity magnesium 
anodes result from some 1,200 individual anode efficiency 
tests, covering more than 120 batches magnesium 
alloy. Ample field testing, under varied conditions, has 


proved the findings the Dow magnesium laboratories. 


Now available the complete range shapes and sizes 
cast anodes, the new high purity anodes represent 
another important step Dow’s continuing program 
magnesium research and development. 


you have underground corrosion problem, Dow 
magnesium anodes offer the truly dependable 
unaffected power line failure dried-up ground beds. 
Phone your nearest Dow sales office 
Dow anodes for full details. THE DOW CHEMICAL 
Midland, Michigan, 314K-1. 


DISTRIBUTORS: ANTI-CORROSION MFG. CO., Atlanta, Georgia * CATHODIC PROTECTION SERVICE, Houston, Texas  ELECTRO-RUSTPROOFING CORP.. Belle- 
ville, ROYSTON LABORATORIES, INC., Blawnox, Penna. STUART STEEL PROTECTION CORP., Kenilworth, THE VANODE CO., Pasadena, California. 


you can depend ANODES 


blade 


Office at 
79, 


Frep 
q 
= 
4 
Members 
ries of 
4 
Their M 
: remit 


devoted entirely to 


CORROSION 


research and control 


Published Monthly as its official journal, by the National Association of Corrosion 
Engineers, Inc., at Houston, Texas, U. S. A., as a permanent record of progress 
corrosion control, 
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CANADIAN REGION 


R. J. LAW, Director; The In- 
ternational Nickel Co. of 
Canada, Limited, 25 King St. 
W., Toronto, Ontario. 

G. I. RUSSELL, Chairman; 
Trans Mountain Pipeline Co., 
400 E. Broadway, Jan- 
couver 10, B. C 

L. W. SHEMILT, Vice-Chair- 
man; University of British 
Columbia, Vancouver, B. C. 

G. M. McPHERSON, Secretary- 
Treasurer; Imperial Oil Ltd., 
300 Ninth Ave. W., Calgary, 
Alta, 


Edmonton Section 
(Being Formed) 

F. W. HEWES, Interim Chair- 
man; Canadian Protective 
Coating Ltd., 9336 91st Street, 
Edmonton, Alberta. 


Hamilton-Niagara Section 


H. W. HYSLOP, Chairman; 
United Gas & Fuel Co. of 
Hamilton, Ltd., 82 King St. 
E., Hamilton, Ontario, Can- 
ada. 

H. C. WADE, Secretary-Treas- 

urer; The Steel Co. of Can- 

ada, Ltd., Hamilton Works, 

Wilcox Ave., Hamilton, On- 

tario, Canada. 


Montreal Section 


H. G. BURBIDGE, Acting 
Chairman; 1700 Sun Life 
Building, Montreal, Quebec. 


Toronto Section 


T. R. B. WATSON, Chairman; 
Corrosion Service, Ltd., 21 
King St. E., Toronto, On- 
tario, Canada. 

COLIN PRESCOTT, Vice- 
Chairman; Hydro-Electric 
Power Commission of On- 
tario, 620 University Ave., 
Toronto, Ontario, Canada. 

R, J. LAW, Secretary; 
ternational Nickel 
Canada, Ltd., 25 King St., W., 
Toronto, Ontario, Canada. 

STEPHEN KOZAK, Treasurer; 
Canada Wire & Cable Co., 
Ltd., Postal Station R., To- 
ronto, Ontario, Canada, 


Vancouver Section 


F. M. CAZALET, Chairman; 
British Columbia Electric 
Co. Ltd., Vancouver, B. C. 

G. E. MAYNARD, Vice-Chair- 
man; G. S. Eldridge & Co., 
Ltd., 633 Hornby Street, 
Vancouver, B. C. 

B. H. LEVELTON, Secretary; 
British Columbia Research 
Council, University of British 
Columbia, Vancouver, B. C. 

FRANK G. MITCHELL, Treas- 
urer; Wilkinson Co., Ltd., 
190 West 2nd Avenue, Van- 
couver, B. C. 


NORTH CENTRAL REGION 


WALTER R. CAVANAGH, Di- 
rector; Parker Rust Proof 
Company, 2177 E. Milwaukee 
St., Detroit, Michigan 

R. E, WICEN, Chairman; 
Chain Belt Co, of Milwaukee, 
1600 W. Bruce St., Mil- 
waukee, Wisconsin 

W. A. DERINGER, Vice- 
Chairman; A, O. Smith 
Corp., 3533 North 27th St., 
Milwaukee, Wisconsin 

H. F. HAASE, Secretary- 
Treasurer; 2202 South 28th 
St., Milwaukee, Wisconsin 


Chicago Section 


L. W. EWING, Chairman; 
Standard Oil Co. of Indiana, 
910 S. Michigan <Ave., Chi- 
cago, Illinois. 

R. I. LINDBERG, Vice-Chair- 
man; Sinclair Research Lab- 
oratories, Inc., 400 E. Sibley 
Blvd., Harvey, Illinois. 
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L. W. PETERSEN, Secretary; 
Swift & Company, U. S. 
Yards, Chicago, Illinois. 

R. W. FLOURNOY, Treasurer; 
Corn Products Refining Co., 
Chemical Division, 3216 
Prairie Ave., Brookfield, 
Illinois, 


Cleveland Section 

WILLIAM W. PALMQUIST, 
Chairman; National Carbon 
Company, Box 6087, Cleve- 
land 1, Ohio. 

THOMAS H. HOWALD, Vice- 
Chairman; Chase Brass and 
Copper Co., 1155 Babbitt 
toad, Cleveland, Ohio. 

JANE RIGO, Secretary-Treas- 
urer; American Steel & Wire 
Co., Wire Ave., Cleveland, 
Ohio, 


Detroit Section 

JAMES F. HIRSHFELD, 
Chairman; The Hinchman 
Corporation, 1208 Francis 
Palms Bldg., Detroit 1, 
Michigan. 

EUGENE V. IVANSO, Vice- 
Chairman; Detroit Testing 
Labs., Inc., 554 Bagley Ave., 
Detroit, Michigan. 

DAVID L. HILL, Secretary; 
Timken Detroit Axle Co., 
100-400 Clark Ave., Detroit, 
Michigan. 

PROCTOR G. COATES, Treas- 
urer; Michigan Bell Tele- 
phone -Co., 312 Potawatomi 
Blvd., Royal Oak, Michigan. 


Eastern Wisconsin 


Section 

ROBERT A. HUSEBY, Chair- 
man; A. O, Smith Corp., 3533 
North 27th St., Milwaukee, 
Wisconsin. 


ALEXANDER MC CONNELL, 
Vice-Chair.; George J. Meyer 
Mfg. Co., Meyer Pl. & Dun- 
more Ct., Cudahy, Wisconsin. 


HAROLD F. HAASE, Secre- 
tary-Treasurer; 2202 South 
28 Street, Milwaukee, Wis. 


Greater St. Louis Section 

CAMDEN A. COBERLY, 
Chairman; 316 Oak Manor 
Lane, Webster Groves 19, 
Missouri. 

WILLIAM J. RIES, Vice- 
Chairman; Tretolite Com- 
pany, St. Louis 19, Missouri. 

ROBERT D. SANFORD, Secre- 
tary; Nooter Corporation, 
1400 South Second St., St. 
Louis 4, Missouri. 

DONALD H. BECKER, Treas- 
urer; Reilly Tar & Chemical 
Corp., P. O. Box 370, Granite 
City, Illinois. 
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Kansas City Section 

L. F. HEVERLY, Chairman; 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas. 

R. A. KELLEY, Vice-Chair- 
man; Minnesota Mining & 
Mfg. Co., 4224 West 73rd 
Terrace, Prairie Village, 
Kansas. 

J. C. BERRINGER, Secretary- 
Treasurer; Panhandle East- 
ern Pipe Line Co., 1221 Balti- 
more Ave., Kansas City, 
Missouri. 


Southwestern Ohio 


Section 

ARTHUR D. CASTER, Chair- 
man; 38 Arcadia Place, Cin- 
cinnati, Ohio. 

W. A. LUCE, Vice-Chairman; 
The Duriron Co., Inc., Box 
1019, Dayton, Ohio. 

LEWIS M. LEDERER, Secre- 
tary; Inner-Tank Lining 
Corp., 1097 Wade St., Cin- 
cinnati, Ohio. 

R. L. WOOD, Treasurer; Cin- 
cinnati Gas & Electric Co., 
General Engineering Depart- 
ment, P. O. Box 960, Cin- 
cinnati 1, Ohio. 


NORTHEAST REGION 


GEORGE E. BEST, Director; 
Mutual Chemical Co. of 
America, 1348 Block St., 
Baltimore 31, Md, 

KEMPTON H. ROLL, Chair- 
man; Lead Industries Assoc., 
420 Lexington Ave., New 
York 17, New York. 

EDWARD G. BRINK, Vice- 
Chairman; American Viscose 
Corp., Marcus Hook, Penn- 
sylvania. 

EDWIN J. TITSWORTH, Sec- 
retary-Treasurer; Koppers 
Company, Inc., Tar Products 
Division, 250 Stuart St., Bos- 
ton, Massachusetts. 


Baltimore Section 

ALLEN L. ALEXANDER, 
Chairman; 1710 Oakcrest 
Drive, Alexandria, Va. 

ADOLPH BIALECKI, Secre- 
tary-Treasurer; U. S. Indus- 
trial Chemicals Co., Re- 
search Labs., Box 1956, 
Baltimore, Md. 


Genesee Valley Section 

ORSON J. BRITTON, Chair- 
man; Pfaudler Company, 
1000 West Avenue, Roches- 

JOHN A. TEMMERMAN, 
Vice-Chairman; City of Ro- 
chester, 242 Main St. W., 
Rochester, Y. 


NELSON B. CARTER, Secre. 
tary-Treasurer ; Eastman 
Kodak Co., Kodak Par, 
Wks., Bldg. 23, Rochester 


Greater Boston Section 

JOHN SWIFT, Chairman; A, p 
Little, Inc., 
Drive, Cambridge, Massachy- 
setts. 

A. ORMAN FISHER, Vice. 
Chairman; Monsanto Chemi- 
cal Co., Everett Sta:ion, Bos. 
ton, Massachusetts 

J. DWIGHT BIRD, Secretary- 
Treasurer; The Il) ampney 
Co., 1243 River, 1H) de Park, 
Boston, Massachus: (s, 


Kanawha Valley Section 
GEORGE F. ORR, 
United Fuel Gas 
Box 1273, Charlest 
J. M. BATES, Vice-« 
Carbide and Carb: 
cals Co., 437 Mac: 
South Charleston, 
GEORGE W. KLOI!I 
tary; E. I. dui'ont de 
Nemours & Co,, j3ox 993, 
Charleston, W. V: 
CONRAD L. WIEGE::s, Treas- 
urer; Allied Serv: es, Ine, 
Spring & Buli'tt Sts, 
Charleston, W, Va 


‘airman; 
ompany, 
W. Va, 
airman; 
Chemi- 


Metropolitan 
York Section 

MORTON BERMAN Chair- 
man; Brooklyn jion Gas 
Company, Greenpoi Works, 
Maspeth & Varick Avenues, 
Brooklyn 11, New ‘ork. 

F. J. LeFEBVRE, V :e-Chair- 
man; Electro Rus: -Proofing 
Corp., Box 178, 
New Jersey. 

R. H. LUCKE, Secret:ry-Treas- 
urer; Esso Standard Oil 
Company, Box 22 Linden, 
New Jersey. 


Philadelphia 

H. BENNETT, Chairman; 
Socony-Vacuum Oi! Co., Inc., 
Paulsboro, N. J. 

J. S. PETTIBONE, Vice-Chair- 
man; American Society for 
Testing Materials, 1916 Race 
Street, Philadelphia 3, Pa. 

F. SPENCER, Secretary- 
Treasurer; Keystone Shipping 
Co., 1000 Walnut Street. 
Philadelphia, Pa. 


Pittsburgh Section 

FRANK E. COSTANZO, Chair- 
man; The Manufacturers 
Light & Heat Co.,, 2202 
Vodeli St., Pittsburgh 16, 
Pennsylvania. 

WAYNE W. BINGER, Vice- 
Chairman; Aluminum Com- 
pany of America, Box 172, 
New Kensington, Pennsyl- 
vania. 

L. G. ROYSTON, Secretary: 
Royston Laboratories, In- 
corporated, Blawnox, Penn- 
sylvania. 

WILLIAM G. RENSHAW, 
Treasurer; Allegheny Lud- 
lum Steel Corp, Bracken- 
ridge, Pennsylvania 


Schenectady-Albany-Troy 
Section 

SIMONS, 
man; General 
Research Lab., 
Schenectady, N. Y 

G. S. COOK, Secret» ry-Treas- 
urer; General El: >tric Co. 
Chemistry Dept., 15 Glen 
Avenue, Scotia, N. Y. 


Southern New 


Section 
A. W. TRACY, Chairman: 
American Brass “ompany 
Waterbury, Conné icut. 
F. M. BARRY, Vice-Chairman, 
Scoville Mfg. Company, 
Mill Street, Water ury, Com 

necticut. 

L. M. RASMUSSEN, 
Treasurer; Manni! 
& Moore, Inc., 25 
St., Stratford, Co: 


Vice-Chair- 
Electric Co. 
tox 1088, 


ecretary- 

Maxwell 
E. Main 
ecticut. 
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Vice-Chair- 
ectric 
Box 1088, 


to ry-Treas- 
tric Co. 
15 Glen 


ecretary- 
Maxwell 
BE. Main 
ecticut. 


Western New York 
Section 


MES E. SHIELDS, Chair- 
College Ave., Ni- 
agara Falls, New York. 

J. E. THORNBERG, Vice- 
Chairman; Hooker Electro- 
chemica! Co., Box 344, Ni- 
agara Falls, New York, 

WILLIAM R. WARDROP, 
Secretary - Treasurer; Metal- 
Cladding. Inc., 128 Lakeview 
Ave., Buttalo, New York. 


SOUTHEAST REGION 


TA Director; Alloy 
Steel | iucts Co., Candler 
Bidg., anta, Ga. 

H. Cc. VA’ NOUHUYS, Chair- 
man; 5 heastern Pipe Line 
1737, Atlanta, 
Georgi 

J. FRA} PUTNAM, Vice- 
Chair: .n, Anti-Corrosion 
Manu turing Co., 2464 
Memor Drive, S. E., At- 
lanta, rgia, 


E. D. VI: “S, Secretary-Treas- 


urer; | pers Company, Inc., 
Tar Pr cts Division, Wood- 
ward, bama, 


East Tennessee Section 


ANTON BRASUNAS, 
Chairn University of 


Tennes , Department of 
Chemi: Engineering, Knox- 
ville, Tcunessee. 

CHARLE= F. FISHER, JR., 
Vice- (airman, 701 Long- 
view Apt. J, Knox- 
ville, nnessee. 

JAMES ENGLISH, Secre- 
tary-Treasurer, 223 Virginia 


Road, Oak Ridge, Tennessee. 


Atlanta Section 


RAYMOND F. TRAPP, Chair- 
man, Midwestern Pipeline 


Products Co., 5005 Peachtree 
Road, “hamblee, Georgia. 
GEORGE M. JEFFARES, 
Vice-Chairman, Plantation 
Pipe Line Co., Box 1743, At- 


lanta, Georgia. 

DOUGLASS TT. ROSSELLE, 
Secretary - Treasurer, South- 
ern Bell Telephone & Tele- 
graph Co., Hurt Building, 
Atlanta, Georgia. 


Jacksonville (Fla.) 
Section 


CHARLES CHAPMAN, Chair- 
man, Virginia-Carolina 


Chemical Corporation, Phos- 
phate Mining Department, 
Nichols, Florida. 

H. E. ALEXANDER, Vice- 
Chairman, Dozier & Gay 


Paint Company, P. O. Box 
3176, Station F., Jackson- 
Ville, Florida, 


T. W. BOSTWICK, Secretary- 


Treasurer, City of Jackson- 
ville, Plants Efficiency De- 
partment, Utilities Building, 


34 South Laura Street, Jack- 
sonville, Florida. 


Miami Section 


JOSEPH B, PRIME, JR., 
Chairman; Florida Power & 


Light Box 3100, Miami, 
Florida 


J. FRINK, Vice-Chairman; 
Florida Power & Light Co., 
Box 3100, Miami, Florida. 


NICHOLAS 0. BOUTZILO, 
Peoples 
Water Gas Co., Box 1107, 
North Miami, Florida. 
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SOUTH CENTRAL REGION 


DERK HOLSTEYN, Director; 
Shell Oil Co., Box 2527, 
Houston, Texas. 


H. L. BILHARTZ, Chairman; 
Atlantic Refining Co., Box 
2819, Dallas, Texas, 


E. C. GRECO, Vice Chairman; 
United Gas Corp., 
Box 1407, Shreveport, La. 


JOHN E. LOEFFLER, Secre- 
tary-Treasurer; Thornhill- 
Craver Co., Box 1184, Hous- 
ton, Texas. 


JOHN W. NEE, Assistant Sec- 


retary-Treasurer; Briner 
Paint Mfg. Co., Inc.. 3713 
Agnes St., Corpus Christi, 


Texas, 


Central Oklahoma Section 


Cc. H. KOPP, Chairman; Pep- 
pers Refining Co., Box 1713, 
Oklahoma City, Okla. 


CLYVE C. ALLEN, Vice- 
Chairman; Anderson -Prich- 
ard Oil Corp., Liberty Bank 
Bldg., Oklahoma City, Okla. 


LOYD GOODSON, Secretary- 
Treasurer; Oklahoma Nat- 
ural Gas Co., 213 N. Broad- 
way, Shawnee, Okla. 


DAN H. CARPENTER, Trus- 
tee; Sohio Petroleum Co., 
Skirvin Tower, Oklahoma 
City, Okla. 


Corpus Christi Section 


JOHN P. WESTERVELT. 
Chairman, Pontiac Pipe Line 
& Export Company. Box 
1581, Corpus Christi, Texas. 


RAYMOND H. PFREHM., 
Vice-Chairman, Humble Pipe 
Line Company, Box 1051, 
Corpus Christi, Texas. 


PAUL LAUDADIO, Secretary- 
Treasurer, Briner Paint Mfg. 
Co., 3713 Agnes Street, Cor- 
pus Christi, Texas. 


FRED W. HODSON, Trustee, 
Johns-Manville Sales Corp., 
401 N. Toucahua Street, 
Corpus Christi, Texas. 


Houston Section 


J. A. CALDWELL, Chairman, 
Humble Oil & Refining Com- 
pany, Box 2180, Houston 1, 
Texas. 


ALVAN E. RICHEY, Vice- 
Chairman, Cathodic Protec- 


tion Service, P. O. Box 6387, 
Houston, Texas. 


GEORGE D. HALL, Secretary- 
Treasurer, Thornhill - Craver 
Co., Inc., P. O. Box 1184, 
Houston, Texas. 


L. G. SHARPE, Trustee, 2202 


Munger Street, Houston 23, 
Texas. 


New Orleans-Baton 
Rouge Section 


JACK T. MARTIN, Chairman; 
The Texas Company, Pro- 
duction Dept., P. O. Box 252, 
New Orleans, Louisiana. 


FRANK BIRD, Vice-Chair- 
man; The California Co., 800 
The California Co. Bldg., 
1111 Tulane Ave., New Or- 
leans, Louisiana. 


RUSSELL W. SCHUTT, Secre- 
tary-Treasurer; Shell Oil 
Company, P. O. Box 193, 
New Orleans, Louisiana. 

T. B. WOGAN, Trustee; Prod- 
ucts Research, Inc., Box 
6116, New Orleans, Louisiana. 


North Texas Section 


J. GORDON MEEK, Chair- 
man; Metal Goods Corpora- 
tion, Box 7086, Dallas, Texas 

PAUL C. FLEMING, Vice- 
Chairman; Gulf Oil Corp., 
Drawer 1290, Ft. Worth, 
Texas. 

c. L. SLOVER, Secretary- 
Treasurer; Keith-Kote Co., 
Box 928, Grand Prairie, 
Texas. 

J. C. SPALDING, Trustee; Sun 
Oil Co., Box 2880, Dallas, 
Texas, 


Permian Basin Section 


JOHN A. KNOX, Chairman; 
The Western Company, Box 
310, Midland, Texas 

JOHN C. WATTS, First Vice- 
Chairman; Humble Pipeline 
Co., Box 1390, Midland, 
Texas 

BOB WARDEN, Second Vice- 
Chairman; Sheil Oil Co., Box 
3832, Odessa, Texas 

JAY STAFFORD, Secretary- 
Treasurer; National Tank 
Co., 1102 East Pine St., Mid- 
land, Texas 

T. M. NEWELL, Trustee; Car- 
dinal Chemical Co., Box 
2049, Odessa, Texas 


Rocky Mountain Section 


WAYNE H. SCHULTZ, Chair- 
man; Dearborn Chemical Co., 
245 Equitable Building, 
Denver, Colorado. 


KARL S. HAGIUS, Vice-Chair. ; 
Colorado Interstate Gas Co., 
Box 1087, Colorado Springs, 
Colorado. 


JOHN F. FUGAZZI, Secretary- 
Treasurer; Public Service Co. 
of Col., 900 Fifteenth Street, 
Denver, Colorado. 

HENRY K. BECKER, Trus- 
tee; Wyco Pipe Line Co., 
Box 2388, Denver, Colorado. 


Sabine-Neches Section 


CHARLES A. RIDENOUR, 
Chairman; Magnolia Petro- 
leum Co., Box 3311, Beau- 
mont, Texas. 

CRAWFORD E. CHAISSON, 
Vice-Chairman; Cities Serv- 
ice Refining Corp., Rt. 1, 
Box 323 D, West Lake, 
Louisiana. 

CHARLES E. HUDDLESTON, 
JR., Secretary - Treasurer; 
Socony Paint Products Co., 
Box 2848, Beaumont, Texas. 

R. P. CLARKE, Trustee; At- 
lantic Refining Co., Box 849, 
Port Arthur, Texas. 


Shreveport Section 


W. F. LEVERT, Chairman; 
United Gas Pipe Line Co., 
Box 1407, Shreveport, La. 

RAYMOND C. JORDAN, Vice- 
Chairman; United Gas Pipe 
Line Co., Box 1407, Shreve- 
port, La. 

G. V. JONES, Secretary; Ar- 
kansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 

M. A. LUBY, Treasurer; Treto- 
lite Co., Box 4094, Shreve- 
port, La. 

W. A. BROOME, Trustee; 
Arkansas-Louisiana Gas Co., 
Box 1734, Shreveport, La. 


Teche Section 


J. H. BOOKSH, JR., Chair- 
man, United Gas Corpora- 
tion, Box 435, New Iberia, 
Louisiana. 

VERNON SIBILLE, Vice- 
Chairman, Superior Oil Com- 
pany, Box 1066, Lafayette, 
Louisiana. 

RALPH J. RICE, Secretary- 
Treasurer, Tretolite Com- 
pany, Box 146 S.L.I., Lafay- 
ette, Louisiana. 


GUS VOGLER, Trustee, Allen 
Cathodic Protection Com- 
pany, Box 264, Lafayette, 
Louisiana. 


Tulsa Section 


M. C. CALLAHAN, Chairman; 
Gulf Oil Corp., Pipe Line 
Dept., Box 661, Tulsa, Okla. 

R. E. LEMBCKE, Vice-Chair- 
man; Cities Service Research 
& Development Co., 920 E. 
3rd St., Tulsa, Okla. 

SAMUEL E. BOSLEY, Secre- 
tary; 2947 E. 22nd S&t., 
Tulsa, Okla. 

R. J. LAFORTUNE, Treasurer; 
Reilly Tar & Chemical 
Corp., Box 7031, Tulsa, Okla. 

J. N. HUNTER, Trustee; Serv- 
ice Pipe Line Co., Box 1979, 
Tulsa, Okla, 


WESTERN REGION 


L, L. WHITENECK, Director; 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 

ROBERT H. KERR, Chair- 
man; Southern California 
Gas Co., Box 3249 Terminal 
Annex, Los Angeles, Cali- 
fornia. 

DEAN E. STEPHAN, Vice- 
Chairman, Chicago Bridge & 
Iron Co., 612 S. Flower, Los 
Angeles, California. 

R. E. HALL, Secretary-Treas- 
urer; Union Oil Company, 
Research Center, Brea, Cali- 
fornia, 


Los Angeles Section 


SIDNEY K. GALLY, Chair- 
man; 1061 Mar Vista Ave., 
Pasadena, Calif. 

EDWARD H. TANDY, Vice- 
Chairman; Standard Oil Co. 
of California, Box 97, El 
Segundo, Calif. 

JOHN R. BROWN, Secretary- 
Treasurer; 3525 West 74th 
Place, Inglewood, Calif. 


Salt Lake Section 


HARRY R. BROUGH, Chair- 
man, Mountain Fuel Supply 
Co., 36 South State St., Salt 
Lake City, Utah. 

GEORGE R. HILL, Vice-Chair- 
man; Fuel Technology Dept., 
University of Utah, Salt 
Lake City, Utah. 

JOHN W. COX, Secretary- 
Treasurer; Utah Oil Refin- 
ing Co., P. O. Box 898, Salt 
Lake City 10, Utah. 


San Diego Section 


D. P. ARMBRUSTER, Chair- 
man; San Diego Gas & Elec- 
tric Co., 861 Sixth Ave., San 
Diego 1, California 

DALLAS G. RAASCH, Vice- 
Chairman; La Mesa, Lemon 
Grove, Spring Valley Irriga- 
tion District, Box 518, La 
Mesa, California 

OTTO L. HEPNER, Secretary- 
Treasurer; San Diego Water 
Dept., Alvarado Filtration 
Plant, La Mesa, California 


San Francisco Bay Area 
Section 


D. R. LOPER, Chairman; 
Standard Oil Co. of Cali- 
fornia, 225 Bush Street, San 
Francisco, Calif. 

H. H. SCOTT, Vice-Chairman; 
Shell Oil Company, 1546 
Brown Street, Martinez, 
Calif. 

J. R. CULVER, Secretary- 
Treasurer; Oscar Krenz, 
Inc., 6th & Ashby Sts., Berk- 
eley, Calif, 


Regional and Sectional Officers 
| 
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LUXURY YOU 
CAN’T AFFORD! 


PROTECT YOUR INVESTMENT 
WITH HARCO CATHODIC 
PROTECTION SYSTEMS 


Every day. electrolytic corrosion damages 

thousands dollars worth processing equipment, 
water storage tanks and underground pipelines all 
types. HARCO specialists can protect your investment 
with cathodic systems engineered meet your needs. 


HARCO can serve you three ways: complete 
systems, contract installations, supplies and materials. 
Systems include all testing, drawings, materials and 
installation, with periodic maintenance Contract 
installations are completed customers’ specifications 

experienced HARCO field teams. addition, HARCO 
stocks and distributes complete line cathodic 
protection materials and supplies. 


Whatever your needs, look HARCO first 
the field cathodic protection. 


THE HARCO CORPORATION 


16991 BROADWAY CLEVELAND, 


1963-HC 


CATHODIC PROTECTION 


FOR COMPLETE INFORMATION WRITE TODAY FOR CATALOG CALL MOntrose 


June, 


~ Repairing wrapped coating rupture with simple 
“patch” application of “‘“Scotchrap” Tape No. 

50. Photo courtesy Lake County Gas Co., 

Willoughby, Ohio, and Hattendorf & Bliss, 
Contractors, Euclid, Ohio. 


damages 
juipment, 
all 
.\vestment 


good public relations, too! 


smoke, smell—just complete pipe protection 


and 
Contract 
ifications 
HARCO 
cathodic 


chemicals, oils, fats, stray ground currents, 
soil bacteria, and fungi. suitable for 


Gone are the smoke and reek hot 
too, are complaints 


rotection. 


110 


from residents when pipe must installed 
repaired built-up neighborhoods. 
There danger burns caused 
flame and spilled coating either—thanks 


above-ground buried pipe pipe lines, 
tank farms, chemical plants, gas and water 
mains, and service lines; extensively 
used today for wrapping small diameter 


the polyvinyl chloride pipe, sections uncoated pipe, and joints 
tape with the pressure-sensitive adhesive. and couplings mill-wrapped pipe. 
“Scotchrap” quick and clean application; sold the square 1”, 2”, 4”, 
provides pin-hole free, anti-corrosive coating 6”, and widths. Two thicknesses: and mils. 
that goes cold. Applied half-lap, Why not order trial supply today? For more in- 
becomes impervious skin capable formation, write Minnesota Mining and Manufac- 


providing complete protection against corrosive soil turing Company, Dept. CO-64, St. Paul Minn. 


H : % The term ‘“Scotchrap” is a registered trademark of Minnesota Mining and Manufacturing Co., St. 
Minn. General Export: 122 42nd St., New York 17, Canada; London, Ontario, Canada. 
IRR SION 
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PIPEINSULATION 


DIRECTORY NACE TECHNICAL COMMITTEES 


Corrosion Oil 
and Gas Well 
Equipment 


E. C. Greco, Chairman, United 
Gas Corp., Box 1407, Shreve- 
port, Louisiana 

W. F. Oxford, Jr., Vice Chair- 
man, Sun Oil Co., Box 2831, 
Beaumont, Texas 


T-1B Condensate Well Cor- 
rosion 


R. C. Buchan, Chairman, 
Humble Oil & Refining Co., 
Box 2180,. Houston, Texas 

W. H. Edwards, Vice Chair- 
man, Superior Oil Company, 
400 Oil and Gas Building, 
Houston, Texas 


T-1C Sweet Oil Well Corro- 
sion 
H. E. Greenwell, 
Atlantic Refining 
2819, Dallas Texas 
H,. E. Waldrip, Vice Chairman, 
Gulf Oil Corp., 5311 Kirby 
Dr., Houston, Texas. 


Chairman, 
Co., Box 


T-1D Sour Oil Corrosion 


J. A. Caldwell, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Corp., Box 1509, 
Midland, Texas 

W. C. Koger, Vice Chairman, 
Cities Service Oil Co., Box 
751, Great Bend, Kan. 


T-1F Metallurgy 

F. J. Radd, Chairman, Conti- 
nental Oil Co., Research & 
Development Lab., Ponca 
City, Oklahoma 

F. L. Current, Vice Chairman, 
Oil Well Supply Co., Oil 
City, Pennsylvania 


T-1G Sulfide Stress Corro- 
sion Cracking 
R. S. Treseder, Chairman, 
Shell Development Co., 4560 
Horton St., Emeryville, 
California 
L. W. Vollmer, Vice Chair- 
man, Gulf Research & De- 
velopment Corp., Drawer 
2038, Pittsburgh, Pa. 


T-1H Oil String Casing Cor- 
rosion 

Jack L. Battle, Chairman, 
Humble Oil & Refining Co., 
Box 2180, Houston, Texas. 

R. L. Elkins, Vice Chairman, 
(West Texas-New Mexico 
Area), Shell Oil Corp., Box 
1509, Midland, Texas 

W. C. Koger, Vice Chairman, 
(Western Kansas Area), 
Cities Service Oil Co., Box 
751, Great Bend, Kansas 


Oil Field Structural 
Plastics 

W. M. Thornton, Chairman, 
Atlantic Refining Co., Box 
2819, Dallas, Texas 

B. W. Bradley, Vice Chair- 
man, Shell Oil Co., 50 West 
50th Street, New York, N. Y. 


T-1K Inhibitors For Oil 
And Gas Wells 
J. C. Spalding, Jr., Chairman, 


Sun Oil Co., Box 2880, Dal- 
las, Texas 

E. C. Greco, Vice Chairman, 
United Gas Corp., Box 1407, 
Shreveport, Louisiana 


TECHNICAL PRACTICES COMMITTEE 


SCHMIDT, Chairman 
Materials Engineering Service Bldg. 177 
Dow Chemical Company 


Midland, Michigan 


LARRABEE, Vice Chairman 
Research Development Laboratory 


United States Steel Corporation 
Vandergrift, Pennsylvania 
WHITNEY, JR., Vice President, NACE 


Monsanto Chemical Company 
1700 Second Street 


St. Louis, Missouri 


Chairmen T-1 through T-6 also are members this 


committee. 


T-1K-1 Inhibitors for Oil 
and Gas Wells 


(Pacific Coast Region) 
Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., Los 
Angeles 14, California 
P. W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow St., Long Beach, 
California 


T-1L Waste Water Disposal 
Waste Water 
Disposal 


Coast Region) 

Frank Davie, Chairman, Shell 
Oil Co., 1008 W. 6th St., Los 
Angeles 14, California 

P. W. Hill, Vice Chairman, 
Signal Oil & Gas Co., 2501 
E. Willow St., Long Beach, 
California 


Pipe Line 
Corrosion 


T-2 


W. H. Stewart, Chairman, Sun 
Pipe Line Co., Sun Oil Co., 
San Jacinto Bldg., Beau- 
mont, Texas 


T-2A Galvanic Anodes 


H. A. Robinson, Chairman, The 
Dow Chemical Co., 616 East 
Grove St., Midland, Michigan 


H. W. Wahlquist, Vice Chair- 
man, Ebasco Services, Inc., 
2 Rector Street, New York, 


Galvanic Anode 
Operating Installations 


Lyle R. Sheppard, Chairman, 
6522 Mercer St., Houston, 
Texas. 


T-2B Anodes For impressed 
Currents 


A. W. Peabody, Chairman, 
Ebasco Services, Inc., 2 Rec- 
tor Street, New York, N. Y. 


T-2C Minimum Current Re- 
quirements 


L. P. Sudrabin, Chairman, 
Electro Rust-Proofing Corp., 
Box 178, Newark, New Jersey. 


Criteria for 
Protection 


N. P. Peifer, Chairman, The 
Manufacturers Light & Heat 
Co., 800 Union Trust Bldg., 
Pittsburgh 19, Pennsylvania 


T-2D Standardization Pro- 
cedures For Measuring 
Pipe Coating Leakage 
Conductance 
W. E. Huddleston, Chairman, 
Huddleston Engineering Co., 
Box 998, Bartlesville, Okla. 

L. F. Heverly, Vice Chairman, 
Heverly Engineering Co., 
5425 Chadwick Rd., Kansas 
City, Kansas 


T-2E Internal Corrosion 
Product Pipe Lines and 
Tanks 

Ivy M. Parker, Chairman, 

Plantation Pipe Line Co., 
Box 1743, Atlanta, Georgia 
Raymond Hadley, Vice Chair- 

man, Sun Pipe Line Co., 1608 
Walnut, Philadelphia 3, Pa. 


T-2F Internal Corrosion 
Crude Oil Pipe Lines and 
Tanks 

John C. Watts, Jr., Chairman, 
Humble Pipe Line Co., Box 
1390, Midland, Texas 

R. L. Elkins, Vice Chairman, 
Shell Oil Co., Box 1509, Mid- 
land, Texas 


T-2G Coal Tar Coatings for 
Underground Use 

T. F. P. Kelly, Chairman, 
Mavor-Kelly Co, M & M 
Bldg., Houston 2, Texas. 

W. F. Fair, Jr., Vice Chair- 
man, Koppers Co., Ine., Tar 
Products Div., Box 390, West- 
field, New Jersey. 


T-2H Asphalt Type Pipe Coat- 

ings 

R. J. Schmidt, Chairman, Cali- 
fornia Research Corp., 200 
Bush Street, San Francisco, 
California. 

P. E. Reynolds, Vice Chair- 
man, Pacific Gas & Electric 
Co., 245 Market St., San 
Francisco, California. 


Pipe Wrapping Mate- 
rials 
Clark A. Bailey, Chairman, 
Johns-Manville Sales Corp., 
22 East 40th St., New York 
16, N. Y. 


F. M. Watkins, Chairman, Sin- 
clair Research Laboratories 
Inc., 400 East Sibley 
Harvey, Ill. 4 


T-3A Corrosion Inhibitors 


Robert S. Wise, Chairman, 
National Aluminate Corp,, 
6216 West 66th Place, Chi- 
cago, Ill. 

J. L. Wasco, Vice Chsirman, 
The Dow Chemie: Co 


Bldg. 438, Midland, 


T-3B Identification Corro- 
sion Products 


A. H. Roebuck, Cheirman, 
Argonne National La Box 
299, Lemont, 


T-3C Annual Losses 
Corrosion 


F. N. Alquist, Chairm The 
Dow Chemical Co., B! 438, 
Midland, Michigan 


T-3D Instruments For Meas- 
uring Corrosion 


H. N. Hayward, Chai: 
Engineering Experime: 
tion, University of | 
Urbana, Illinois 

F. W. Ringer, Vice Cho.rman, 
7 Hampden Ave., Narberth, 
Pa. 


man, 
t Sta- 
inois. 


Electrical Holiday 
Inspection Coatings 
Lyle R. 
6522 
Texas, 


Sheppard, Chairman, 
Mercer St., Houston, 


T-3E Railroads 


R. A. Bardwell, Chairman, 
Chicago & Eastern [ilinois 
Railroad, Danville, Illinois 

G. M. Magee, Vice Chairman, 
Assoc. Amer, Railroads, 
Technology Center, Chicago 
16, Illinois 


Corrosion 
Railroad Tank Cars 


J. R. Spraul, Chairman, Gen- 
eral American Transporta- 
tion Corp., 300 West 15ist 
St., East Chicago, Indiana 

Cc. M. Jekot, Vice Chairman, 
Lithcote Corp., 300 West 
40th Place, Chicago 9, [ll 

L. R. Honnaker, Vice Chair- 
man, Engineering Materials 
Group, Engineering Dept., E. 
I. DuPont de Nemours & Co., 
Inc., Wilmington, Delaware. 


T-3E-2 Corrosion 
Railroad Hopper 


Robert Byrne, Chairman, 
Assoc. Amer. Railroads, 3140 
South Federal Street, Chi- 
cago 16, Illinois 


T-3F Corrosion High 
Purity Water 


D. J. Depaul, Chairman, ‘\ est- 
inghouse Electric Box 
1468, Pittsburgh 30, Pa. 

J. F. Eckel, Vice Chairman, 
General Electric Co., } APL, 
Schenectady, New Yor! 
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est- 
Box 


ipman, 
APL, 


Kulman, Chairman, Con- 

Inc, 4 Irving Place, New 
York 3, N. Y. 


UTILITIES 


1-4A Effects of Electrical 
Grounding 


sion 
Ray M. \ainwright, Chair- 
man, ‘‘iversity of Illinois, 
Urban 


T-4B Corrosion of Cable 
Sheoths 


Irwin ( jietze, Chairman, 
Dept. Water & Power, 
Box : , Terminal Annex, 
Los A les, California 

Lead and Other 


Metailic Sheaths 


Ameri ‘n Tel. & Tel. Co., 32 
Sixth ve, New York 13, 
New York 


Protection 
R. M. wall, Chairman, 
Amer el. & Tel. Co., 1538 


Unio: ‘ommerce Bldg., 
Clevel ! 14, Ohio 

J. J. Po ny, Vice Chairman, 
Cleveland Elee. Illuminating 
Co., 75 ublie Sq., Cleveland 
1, Ohi 


Tests and Surveys 


J.C. Howell, Chairman, Public 
Service Electric & Gas Co., 
200 Boyden Ave., Maple- 
wood, New Jersey 

D. R. Werner, Vice Chair- 
man, American Tel. & Tel. 
Co., 324 East 11th St., Kan- 
sas City, Missouri. 


Type Cables 


Frank Kahn, Chairman, Phila- 
delphia Electric Co., 2301 
Market Street, Philadelphia, 
Pennsylvania 


H. W. Dieck, Vice Chairman, 
Long Island Lighting Co., 
250 Old Country Road, Min- 
eola, Long Island, N. Y. 


TECHNICAL 
COMMITTEE 
NEWS 


Turn the Technical Com- 
mittee News section this issue 
for reports the latest activ- 
ities NACE’s technical com- 
mittees. Officers and members 
committees are urged 
send for publication informa- 
tion suitable for this section. 
Copy deadline the first the 
month the month 

NACE members are urged 
call this the atten- 


tion cthers interested 
Corrosion work, 
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DIRECTORY 


Non-Metallic 
Sheaths and Coatings 

G. H. Hunt, Chairman, Sim- 
plex Wire & Cable Co., 79 
Sidney St., Cambridge 39, 
Massachusetts 


Stray Current 
Electrolysis 


J. Svetlik, Chairman, Northern 
Indiana Public Service Co., 
5265 Hohman Ave., Ham- 
mond, Indiana 


G. H. Cantwell, Vice Chair- 
man, Indiana Bell Telephone 
Co., 240 N. Meridian St., In- 
dianapolis, Indiana. 


T-4D Corrosion Deicing 
Salts 


M. B. Hart, Chairman, Illinois 
Bell Telephone Co., 208 West 
Washington St., Chicago 6, 
Illinois 

J. T. Temmerman, Vice Chair- 
man, City of Rochester, 242 
Main St. W., Rochester, N. Y. 


T-4E Analysis Domestic 
Waters 


V. V. Kendall, Chairman, Na- 
tional Tube Division, United 
States Steel Corp., Frick 
Bldg., Pittsburgh 30, Pa. 


T-4F Materials Selection for 
Corrosion Mitigation 
the Utility Industry 


David Hendrickson, Chairman, 
East Bay Municipal Utility 
District, 2127 Areline Street, 
Oakland 23, California 

Robert Ashline, Vice Chair- 
man, Department of Water 
& Power, 207 So. Broadway, 
Los Angeles 54, California 


Corrosion 

T-5 Problems the 
Process 
Industries 

Paul J. Gegner, Chairman, 


Columbia-Southern Chemical 
Corp., Barberton, Ohio 

William G. Ashbaugh, Vice 
Chairman, Carbide & Car- 
bon Chemical Co., Texas 
City, Texas. 


T-5A Chemical 
Industry Manufacturing 


R. I. Zimmerer, Chairman, 
Westvaco Chlor-Alkali Div., 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Acid 

c. L. Bulow, Chairman, 
Bridgeport Brass Co., 30 
Grand St., Bridgeport, Conn. 

W. A. Luce, Vice Chairman, 


The Duriron Co., Box 1019, 
Dayton. Ohio 


Stress Corrosion 
Cracking Alkaline 
Solutions 


Cc. F. Pogacar, Chairman, At- 
lantic Refining Co., 260 
South Broad St., Phila- 
delphia, Pennsylvania 


NACE TECHNICAL COMMITTEES 


Aectic Acid 


H. O. Teeple, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


R. I. Zimmerer, Chairman, 
Westvaco Chemical Division, 
Food Machinery & Chemical 
Corp., Drawer 8127, Charles- 
ton 3, West Virginia 


Nitric Acid 


J. L. English, Chairman, Oak 
Ridge National Laboratory, 
Box P, Oak Ridge, Tenn. 


T-5B High Temperature 
Corrosion 


John Halbig, Chairman, Armco 
Steel Corp., Middletown, 
Ohio. 


Exposure Tests 


E. N. Skinner, Chairman, The 
International Nickel Co., 
Inc., 67 Wall St., New York, 
New York 


T-5C Corrosion Cooling 
Waters 


Corrosion 
Cooling Waters 
(South Central Region) 


J. L. Ragan, Chairman, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


E. L. Haile, Vice Chairman, 
Monsanto Chemical Co., Box 
1311, Texas City, Texas. 


R. H. Maurer, Secretary, Cela- 
nese Corp., Box 148, Bishop, 
Texas. 


T-5D Plastic Materials 
Construction 


Raymond B. Seymour, Chair- 
man, Atlas Mineral Products 
Co., Mertztown, Pennsylvania 


A. J. Liebman, Chairman, Pit- 
mar Centrifugal Machine 
Corp., 1319 Varner Drive, 
Pittsburgh 27, Pennsylvania 


Protective 
Coatings 


L. L. Whiteneck, Vice Chair- 
man, Long Beach Harbor 


Dept., 1333 El Embarcadero, 
Long Beach 2, California 


T-6A Organic Coatings And 
Linings For Resistance 
Chemical Corrosion 
R. McFarland, Jr., Chairman, 


Hills-McCanna Co., 3025 N. 
W. Ave., Chicago 18, Illinois 


Q 


. G. Munger, Vice Chairman, 
Amercoat Corp., 4809 Fire- 
stone Blvd., South Gate, 
Calif. 


J. Ondrejoin, Secretary, 
E. I. DuPont de Nemours & 


Co., Inc., Polychemicals 
Dept., Wilmington, Dela- 
ware. 


Protective Coatings for 
Resistance Atmos- 
pheric Corrosion 


L. L. Sline, 
Industrial 
Terminal Drive, 
Texas 


Howard C. Dick, Vice Chair- 
man, Products Research 
Service, Inc., Box 6116, New 
Orleans, Louisiana 


Chairman, Sline 
Painters, 2612 
Houston, 


T-6C Protective Coatings for 
Resistance Marine 
Corrosion 


Devoluy, Chair- 
man, C. A. Woolsey Paint & 
Color Co., 229 E, 42nd St., 
New York 17, N. Y. 


Raymond P. 


Protective Coat. 
ings for Resistance 
Marine Corrosion 
(Pacific Coast Region) 


T-6E Protective Coatings 
Petroleum Production 
J. L. Robertson, Chairman, 


“phillips Petroleum Co., Bar- 
tlesville, Oklahoma 


T-6G Surface Preparation 
For Organic Coatings 
L. R. Whiting, Chairman, 
Bakelite Corp., 30 East 42nd 
St., New York 17, N. Y. 
S. C. Frye, Vice Chairman, Re- 
search Dept., Bethlehem 
Steel Co., Bethlehem, Pa. 


T-6H Glass Linings And 
Vitreous Enamels 

G. H.. McIntyre, 
Ferro-Enamel 
vard & 56th 
land 5, Ohio 


Chairman, 
Corp., Har- 
Street, Cleve- 


T-6K Corrosion Resistant 
Construction With 
Masonry And Allied 
Materials 

Robert R. Pierce, Chairman, 

Pennsylvania Salt Manufac- 


turing Co., 1000 Widener 
Bldg., Philadelphia, Pa. 


Asphalt Type 
Coatings 
(Pacific Coast Region) 


T-6M Field Coating 
Inspection 


L. L. Whiteneck, Chairman, 
Long Beach Harbor Dept., 
1333 El Embarcadero, Long 
Beach 2, California. 


Field Coating 
Inspection 
Coast Region) 


T-6R Protective Coatings 
Research 
Robert H. Steiner, Chairman, 


Atlas Mineral Products Co., 
Mertztown, Pennsylvania 


Chi- 
rman, 
Co., 
rman, 
The 
438, 
inois. 
verth, 
irman, 
3140 
, Chi- 


South Fort Dodge and 
Natural Gas Co. 
protected by... 


¥ 


The new pipe line the Northern Natural Gas Co., consisting 70.8 
miles 30” pipe, extends the firm’s natural gas service into central Iowa. 


lightweight, reinforced TRANSHIELD 


Permits high speed wrapping ... assures effective protection for enamels 


now offers pipe line men the fine pro- ft. rolls. This advantage cuts roll changes half for 
tective qualities asbestos shield lower price field wrapping equipment. 

with the added advantage improved application 
characteristics. Transhield quality assuring 
long trouble-free service. designed meet all 
ordinary wrapping needs. J-M Asbestos Pipe Line Felt (perforated 
severe soil conditions. 


Johns-Manville has developed three wrapping mate- 
rials for pipe line protection: 


Transhield provides continuous asbestos mem- 
brane, protecting and preserving the enamel coating. J-M Transhield Asbestos Pipe Line average 
Highly resistant soil stress, particularly suitable soil conditions. 
for use where pipe must laid heavy clay soils. 
cannot rot decay... presents almost indestruct- 
ible barrier against soil chemicals. 


J-M Trantex® polyvinyl pressure-sensitive 
pipe line corrosion protection where ease application 


Contractors like Transhield because its special rein- mill-wrapped pipe for rush coating needs such 
forcement makes easy apply, even high speeds. when making emergency pipe line repairs. 
Embedded continuous glass parallel-spaced For further information write Oil Industry Department, 
centers give Transhield unequaled tear resistance. Johns-Manville, Box 60, New York 16, Canada, 


Transhield’s light weight permits furnishing 800- 199 Bay St., Toronto Ont. 


JOHNS -MANVILLE 


ASBESTOS PIPE LINE FELT 
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Control drastic corrosion has made possible the 
continuous trouble-free manufacture interme- 
diates during the past five years Zinsser and 
Company, Hastings-on-Hudson, 


Zinsser uses process that involves adding vari- 
ous aromatic organic chemicals, some which con- 
tain chlorine, solution containing sulphuric 
acid. Since the solution held several 500-gallon 
kettles which are heated 200° C., severely cor- 
rosive conditions arise from the resulting hydrogen 
chloride gas formed this high temperature. 


Nevertheless, high nickel-base alloy 
named HASTELLOY alloy solves this par- 
ticular problem, just has solved many others 
where exceptional corrosion resistance needed 
high temperatures. 


Prior using HASTELLOY alloy Zinsser 
found that equipment had replaced about 
every three months. Various materials were tried, 


Years 


Trouble-Free Production 
Intermediates Zinsser and 
Company, attests the excep- 
tional corrosion resistance pro- 
pellers, shafts, thermometer wells 
and blow-off lines fabricated from 
one the high nickel-base 
alloys trade-named “Hastelloy,” 
produced Haynes Stellite 
Company, Kokomo, Indiana, 
Division Union Carbide and 
Carbon Corporation. 


High Nickel-Base Alloy Cuts 
Maintenance. This propeller, 
made from HASTELLOY alloy 
still use after five years... 
mastering corrosion that caused 
propellers made from other mate- 
rials fall off and chip the kettle 
lining. Repairing kettles and re- 
placing propellers were expensive 
maintenance items, heretofore. 


but improvement resulted until the high nickel 
alloy was put into service more than five years ago. 
still use, reducing maintenance costs. 


Wherever you encounter strong corrosives 
high temperatures, let help you. offer coun- 
sel and data based years practical experience. 
Send details your problem for our suggestions. 
Write today. 


Union Carbide and Carbon Corporation. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
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Experience Proves 


TAPE GIVES 
CORROSION PROTECT 


Michigan-Wisconsin Pipe Line Co. cooling tower, 
Polyken protected pipe left has outlasted pipes 


Hoffman and Jacobs, 
Long Beach, California, 
coat underground conduits 
faster, easier, and more 
economically with single 
wrap Polyken tape. 


plants where direct 
chemical attack causes cor- 
rosion, Polyken poly«thy- 
lene tape coatings 
their superior 
sistant qualities. 


Above ground where age, temperature an: 
atmosphere are the destructive corrosive 
elements. 


Under ground where protection needed 
against electrolytic and chemical attack 
addition bacterial and fungus 


Indoors where direct chemical attack causes 
corrosive deterioration. 


Resists external corrosive forces all types pipe installations 


Polyken tapes are the new, proven method fight corro- 
sion. actual tests both the laboratory and the field, 
Polyken tapes outperform other protective coatings many 
types and here’s why: 


Controlied manufacture pre-formed plastic film. Same 
even over-all thickness assures more uniform, longer last- 
ing protective coating. Free the variables that charac- 
terize other coating applications. 


Extra-heavy Polyethylene coating. Consists 8-mils 
tough, oriented plastic film that recognized for its excel- 
lent dielectric strength, water and chemical impermeability, 
and resistance bacterial and fungus growth. 


PROTECTIVE COATINGS 


POLYKEN DEPARTMENT THE KENDALL COMPANY 


Thick adhesive mass. Actually stable protective barrier 


itself. 


layer adhesive that provides superior bond 


all metal surfaces, penetration surface voids, and 
excellent bonding adhesion overlaps. 

Easily applied. One man can wrap pipe tightly and 
evenly right from the roll. Requires heat, liquids, sol- 
vents, thinners. drying time, clean-up time, shut- 


down 


time. 


Whatever your corrosion problem, rely tapes 


for the safe, permanent, economical answer. 


Mail the 


coupon for FREE samples and complete information. 


Polyken, Dept. C-F 
222 West Adams Chicago 


Please send samples and further 
POLYKEN No. 900 and 910 IVE 
TAPE COATINGS. 


Name Title 
Company 
Street Address 


City Zone State— 
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PICKLING ACID INHIBITOR 


more than 


pays for itself sav- 
More uniform pickling 
and better pickled sur- 
faces are obtained 
when used 


acid pickling baths. 


This steel surface was pickled 
uninhibited acid bath. Note the deep 
pits, and that the surface visibly 
crystalline. 


This surface was pickled exactly like 
the one above except that 
was added the acid solution. Only 
scale pockets and roll marks are 
visible; pitting occurred. 


1954 


Pickling Nail 
Pickling Nail Pickled 
in “Rodine’’- in “Redine’ 
Uninhibited Inhibited Uninhibited 
Sulfuric Sulfuric Sulfuric 
Acid Acid Acid Acid 


The photographs above illustrate the bene- 
ficial effect produced small amount 


Both test tubes contain per cent 
volume solution sulfuric acid. the left- 
hand tube, further additions have been 
made the acid. Notice the gas bubbling off 
the nail. This hydrogen, caused the 
action acid good metal. the right-hand 
tube, has been added amount 
equal per cent volume the concen- 
trated acid. Notice the absence bubbling 
this tube. prevents the formation 
hydrogen that results from dissolving metal. 


Both nails after being pickled for the same 
time. The nail pickled with has lost 
little weight and has retained its original 
luster and appearance. The nail pickled 


prevents the acid from dissolving metal. 
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Protective 


New corrosion-control 


provided spraying-type 


Unichrome Series 5300 Plastisols protect 
equipment with single coats mils thick 


Ucilon Protective Coatings 
solve many problems 


variety Ucilon* Protective 
ing Systems, using either air-drying 
baking coatings are available handle 
problems that cannot solved with 
plastisols. Applied like ordinary paint, 
Ucilon Coating Systems resist the same 
corrosives plastisols and even some 
that plastisols not withstand. The 
line includes systems based vinyl, 
phenolic, chlorinated rubber and other 
chemical resisting coatings. Detailed 
information provided Bulletin 
MC-8. Send for obligation. 


*Trade Mark 


Four types drum linings 
handle most needs 


Protection against drum corrosion and 
contamination product being ob- 
tained many major steel drum sup- 
pliers four basic types Unichrome 
Drum Linings. 

These include: (1) Phenolic base 
linings which are well suited for pack- 
aging solvents, oils, acid products and 
are used extensively shipping deter- 
gents. (2) epoxy resin base lining 
that not only gives essentially the same 
chemical resistance the phenolics 
but also better flexibility and alkali 
resistance. (3) Vinyl base linings which 
are used effectively for packaging foods 
well caustics, latex, potable min- 
eral oils and the like. (4) Plastisol 
drum linings which resist wide range 
products and are good for multiple 
trips. 


Bulletin DL-2 gives you more details. 


UNITED CHROMIUM, INCORPORATED 

100 East 42nd Street, New York 17, N. Y. 

Detroit 20, Mich. Waterbury 20, Conn. 

Chicago Los Angeles 13, Calif. 
Canada: 

United Chromium Limited, Toronto Ont. 


These fume ducts, better equipped resist corrosion, typify 
the large areas which can now protected with Unichrome Plastisols. 


metal surface that can 
sprayed and uniformly baked 
can now protected against severe 
corrosive conditions with vinyl plas- 
Development Unichrome 
Series 5300 Plastisols, the first prac- 
tical sprayable plastisols, offers engi- 
neers the solution many chemical 
corrosion problems, 


UNUSUAL PROTECTION 


Unichrome Series 5300 Plastisols 
have many advantages over ordinary 
coatings. They offer continuous, 
seam-and pore-free protection 
against wide variety corrosives, 
including acids, alkalies, water, salt 
solutions, oxidants, reducing agents, 
and many others, They level surface 
irregularities and provide substan- 
tially greater protective film thick- 


xiv 


ness, impor- 
tant coating surfaces that are not 
smooth. 5300 Plastisols are resilient, 
resist abrasion, chipping and crack- 
ing. Single coat dry film thicknesses 


ASSISTANCE SOLVING PROBLEMS 


United Chromium, with its un- 
equalled experience the plastisol 
field, provides detailed 
tions solving corrosion problems 
with plastisols. Interested 
need only provide details their 
problems. The company can pro- 
vide the names coating spec alists 
qualified apply plastisols your 
equipment. 

More information about Unic! 
Series 5300 Plastisols may ob- 
tained sending for Bulletin 
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YOU KNOW THE ANSWERS WHEN YOU USE 


NATIONAL GROUND 


TRADE- MARK 


Only with impressed current system can you 
sure complete, long-lasting, trouble-free protection 
against corrosion buried metal structures. 

Here are the features “insurance” that pays 
for itself many times over with graphite 
ground anodes: 


installation 


Positively-controlled current flow match 
prevailing conditions 


Constant, instantly-verifiable output. glance the 
rectifier tells you it’s working keeping inspection 
costs low 


ANODES 


Many years fully-effective life free costly 
maintenance 


Install anodes and all times that 
you are fully protected, the least overall cost. 


Write for Catalog Section S-6500 


The term registered trade-mark 
Union Carbide and Carbon Corporation 


NATIONAL CARBON COMPANY 
A Division of Union Carbide and Carbon Corporation 
30 East 42nd Street, New York 17, N. Y. 


District Sales Offices: Atlanta, Chicago, Dallas, Kansas City, 
New York, Pittsburgh, San Francisco 
IN CANADA: Union Carbide Canada Limited, Toronto 
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ASSOCIATION 
CORROSION ENGINEERS 


non-profit, scientific and research association individuals 
and companies concerned with corrosion interested it, whose 
objects are: 


(a) promote the prevention corrosion, thereby curtailing economic 
waste and conserving natural resources. 


(b) 


provide forums and media through which experiences with corrosion 
and its prevention may reported, discussed and published for the 


common good. 


encourage special study and research determine the fundamental 
causes corrosion, and develop new improved techniques for its 
prevention. 


correlate study and research corrosion problems among technical 
associations reduce duplication and increase efficiency. 


(d) 


(e) promote standardization terminology, techniques, equipment and 
design corrosion control. 


contribute industrial and public safety promoting the preven- 
tion corrosion cause accidents. 


(f) 


(g) foster cooperation between individual operators metallic plant 
and structures the joint solution common corrosion problems. 


invite wide diversity membership, thereby insuring reciprocal 
benefits between industries and governmental groups well between 
individuals and corporations. 


(h) 


incorporated association without capital stock, chartered under 
the laws Texas, Its affairs are governed Board Directors, elected 
the general membership. Officers and elected directors are nominated 
nominating committee accordance with the articles organization. 
Election the membership. 

Inquiries regarding membership, and all general correspondence should 
directed the Executive Secretary the administrative headquarters 
the National Association Corrosion Engineers 1061 Building, 
No. Main Street, Houston Texas. 


Officers, 1954-55 


AARON WACHTER 


Emeryville, California 


St. Louis, Missouri 


Houston, Texas 


1061 Building, Houston Texas 


Directors 


President 


AARON WACHTER 


Shell Development Co., Emeryville, 


Vice-President 
Monsanto Chemical Co., St. Louis, Missouri 
Treasurer 


Humble Pipe Line Company, Texas 


Past President 


Representing Active 


The International Nickel Co., Inc., 
New York, 


Koppers Company, Inc., Westfield, Jersey 
ROBERT BULLOCK..... 1953.56 
Interstate Oil Pipe Line Co., La, 
NORMAN HACKERMAN 1952-55 


University Texas, Austin 


Representing Corporate 


Beaumont Iron Works Company, Texas 
1954.57 
Mountain Fuel Supply Co., Salt Lake City, 


Crane Company, Chicago, Illinois 


Aluminium Laboratories, Ltd., Kingston, Ontario 


United States Steel Corp., Pittsburgh, Pa. 


Representing Regional Divisions 


Alloy Steel Products Co., Inc., Atlanta, Ga. 


Mutual Chemical Co. America, Baltimore, Md. 
Parker Rust Proof Company, Detroit, Michigan 


DERK HOLSTEYN....... (South Central) 
Shell Oil Company, Houston, Texas 


ROBERT LAW............. (Canadian) 


International Nickel Co, Canada, Toronto 


Board Harbor Commissioners, Long Beach, Cal. 


Directors Officio 


BALDWIN, Chairman Regional 
Committee 
Johns-Manville Sales Corp., New York, 


Committee 
Ebasco Services, Inc., New York, 
HOXENG, Chairman Publicatio: 
United States Steel Corp., 


Chairman Policy 


Committee 
The Dow Chemical Company, Mich. 
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Technical Committee News Section 
Will Keep Members Informed 


SCHMIDT* 


has long been need for keeping NACE 

menibership better informed Technical Com- 
mittee activities. the past, stories have appeared 
among general interest the news section 
Corrosion magazine. Most were concerned with 
election officers and other similar matters. 

Beginning with the May issue Corrosion 
Committee News section was inaugurated. 
This section contains accounts the activities 
the various committees. Formation new commit- 
tees and their purpose will announced. Progress 
the work older groups will followed. Prob- 
lems that have been discussed will presented. 
especial effort will made present briefly points 
interest that arise committee work. Develop- 
ments committee reports will followed and 
presented. 

The present issue contains several stories about 
the activities some the committees and indic- 
ative the kind material carried. ab- 
proposed standard method measuring 
electrical conductance coatings buried pipe 
lines prepared Committee T-2D 
Some the work T-1B the use organic in- 
hibitors oil and gas wells reported. Some prob- 
lems concerning cathodic protection cable sheaths 
being studied T-4B-2 are reviewed. study 
some aspects corrosion sweet oil wells T-1C 

The purpose the new section briefly out- 
line the kinds work the committees are doing, 
what progress being made the various projects, 
and informally indicate what methods have been 
effective mitigating corrosion. Usually 
considerable time elapses between the completion 
investigation and the time formal report can 
Developments the project can sum- 
marized periodically this section during this in- 
terval. Many times interesting observations some 


* The Dow 


Seineet hemical Co., Midland, Mich., chairman Technical Practices 
C tex 


problem are presented committee but, due 
their nature they may filed the minutes the 
meeting and never reported formally the com- 
mittee. These items are ideal material for the Tech- 
nical Committee News section. 

Assistance from members all technical commit- 
tees will needed this new section suc- 
cessful. Material for stories may forwarded 
NACE Central Office chairmen. Another source 
material will the minutes meetings. All 
stories prepared for the news section will sub- 
mitted the chairman the particular committee af- 
fected for his approval. chairman for some reason 
does not desire publicity free request that the 
story withheld. 

The section also may serve announce future 
committee meetings. this case must remem- 
bered that for announcement appear ad- 
vantage Corrosion, information about the meeting 
must Central Office the first the month 
preceding the month issue. For example, the dead- 
line for the June issue was May first. 

Since the annual conference Kansas City, two 
changes committee organization have been made. 
Two committees concerned with pipe line coatings, 
T-6D Coal Tar Coatings and T-6L Asphalt 
Coatings have been shifted from the Protective Coat- 
ings group the Pipe Line group and designated 
T-2G and T-2H, respectively. new 
Wrappers has been approved and designated 
was felt that this change was desirable concen- 
trate all work pipe lines Committee T-2. 


Interest cathodic protection has been expanded. 
Committees T-2A, T-2B, T-2C and T-2D will restrict 
their activities cathodic protection pipe line 
matters only. new committee T-3G being formed 
consider the problems cathodic protection ap- 
plied all other structures except pipe lines. be- 
there sufficient activity these fields 
warrant establishment the committee. 
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Effect Alloying and Impurity Elements 
Magnesium Alloy Cast 


HEN MAGNESIUM anodes were introduced, was generally 

assumed that composition specifications governing impurity limits 
could based the salt water corrosion data reported Hanawalt, 
Nelson and soon became evident, however, that impurity 
levels consistent with good salt water corrosion resistance could not 
always relied upon give satisfactory anode efficiencies. Various 


reasons for this can assigned. salt water exposure non-galvanic 
nature, the action exposed cathodic impurities gradually reduced 
combination cathodic polarization and excision the impurity 
particle corrosion attack along its boundaries. The net result that 


corrosion rate tends fall off markedly with time some lower and 


equilibrium level. contrast, when magnesium corrodes galvanic 3—Photomicrograph 


anode, protective film formation inhibited and fresh impurity particles particle (black) AZ63 alloy. 


are continuously being exposed that opportunities 


for polarization local cathodes are distinctly less 
favorable. consequence local corrosion rates are 
markedly higher than the corresponding non-galvanic Abstract 
rates and could expected show greater sensitivity and supporting field tests illustrate the need low 
the various cathodic impurities. impurity levels the Al—3% 
alloy cast anodes. Data are presented which show 
recent years the need for restudy impurity the detrimental effects the impurities 
tolerances magnesium alloy anodes has been fur- nickel, iron, lead and tin; the beneficial 
secondary metal anode manufacture. general, nounced effect aluminum and the amounts 
this the problem hich specified this alloy; and the inertness small 
not all impurities and writing composition specifi- 
cations which will accommodate these higher im- 
purity levels with minimum sacrifice anode per- somewhat carrying suitably high manganese 
formance. Although magnesium anodes currently are level). 
being sold under least three different composition The data this paper are drawn from some 1200 
specifications (see Table 1), little any published individual anode efficiency tests and comprise the 
data characterizing the performance expected results obtained over 120 different melts the 
from these various compositions have been made Mg—6% Al—3% type alloy. Most the data 
available, apart from the work undertaken Com- reported were obtained with the laboratory pencil 
mittee TP-2 the National Association Corrosion test although field test data also are 
Engineers (now T-2) and the early work reported presented. encil 
lated well with field experience and this test has the 
The Dow Chemical Company. Obviously restudy 
specifications are drawn covering the various variables such anode current density, soil 
grades metal available the industry. Such studies temperature and the like are difficult 
afford both producer and consumer greater assur- 
ance uniform product and may even enable the Accumulation Data Presented 
producer utilize grade metal which otherwise Materials conforming all the cations 
would fail meet anode performance requirements listed Table have been tested and ort has 
(e.g., iron and copper tolerances can improved made isolate the effect given 
alloying element examining the resu from 
*% A paper presented at a meeting of South Central Region, National compositions ” which only that element ba h Cu 
Association of Corrosion Engineers, October 7-9, 1953. significant degree. Apart from some work on the _ «(8 
* Metallurgical Laboratories, The Dow Chemical Company, Midland, > 
Mich. iron-manganese and copper-manganese ctions, 
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attempt has been made study interactions be- 
tween impurities the effects various combina- 
tions impurities. The latter itself major 
undertaking and its execution will require the co- 
operative efforts all anode producers. Likewise, 
the entire ranges composition afforded the 
specifications have not been fully explored. 
Thus, this paper does not pretend any sense 
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exposition the effects impurities. 
pertinent the general problem under- 
and wherever possible, controlling the ef- 
apurities anode performance. 

are reported wholly terms the effect 
anode efficiency, since, apart from 
ential, this the property most directly 
the cost the current derived from the 
iallation well the pocket book the 
The costs delivered current increase 
igly rapid rate with decrease anode effi- 
‘cause installation costs remain uniform 
the efficiency the anode metal used. 
stallation cost $0.50 per hundred as- 
etal supplying 450 ampere-hours per pound 
priced $0.40 per pound order 
current the same cost metal supply- 
npere-hours per pound and priced $0.50 


potential also highly significant cost 
ause determines the number installa- 
ded supply given amount current. 
potentials have not been presented largely 


ihe impurity concentrations under considera- 


tion have not been high enough appreciably affect 
anode potentials. 


Two Current Densities Reported 


considerable extent anode efficiencies have 
been reported only for the and milliampere per 
square foot current densities since these correspond 
most closely the current densities encountered 
actual underground service. some cases impurity 
effects are shown for rather wide range current 
density, these data illustrating the pronounced de- 
pendence impurity effects upon anode current 
density. Thus, impurity level which has highly 
adverse effect efficiency the lowest current 


densities 


may tolerated readily the anode 


allowed operate high current density. 


Testing Procedure 


pencil testing procedure employed essen- 
tially the same that previously described Rob- 
recent improvements this test method 


TABLE 
Composition Specifications for Cast 


Magnesium Anodes the Al, Type Alloy 


| 2.5—3.5 | 2.5—3.5 2.0—4.0 
0.15 Min 0.10 Min 
| 003 Max. | 003 Max 003 Max 
Max. 003 Max 003 Max 


being only minor alterations concerned with the 
mounting the test specimen. Anode test materials 
were taken both from 17-pound production anodes 
known composition and from special test bars 
cast from alloy melts which the various impurities 
had been added controlled amounts. 

The test electrolytes used were saturated 
solution and NaCl solution, the former 
providing test conditions comparable those 
gypsum backfill and the latter simulating saline 
electrolyte. The current densities employed ranged 
from 7.2 360 miliamperes per square foot, these 
limits corresponding approximately current flows 
and 720 milliamperes respectively from 17- 
pound anode. The test duration was days 
previously 

Because the microporosity occasionally found 
production anodes, care was taken thoroughly 
dry the anode pencils after testing and cleaning 
holding 225-350 oven over night. Failure 
may lead the weighing absorbed water 
with the result that erroneously high anode effi- 
ciencies (70-80%) are reported. 

Field tests were carried out the manner pre- 
viously described Osborn and Seven- 
teen-pound production anodes conforming the 
various specifications listed Table were placed 
test both low (50-100 ohm-cm) and high (500- 
1000 ohm-cm) resistivity soils the Freeport, Texas, 
test site. These anodes were installed the 3B1G1Na 
(bentonite-gypsum-sodium sulfate) backfill about 
six-foot depth and current flows were controlled 
the use resistors give narrow range current 
density and thereby permit fair comparisons. Current 
flow ranges 100-150 and 66-100 milliamperes were 
maintained the low and high resistance soils, re- 
spectively. The data presented here are for anodes 
removed after twelve months testing. 


Results 
The effect each element, shown the follow- 
ing curves, was obtained selecting series 
alloy compositions which varied substantially only 
one element. This one element was then plotted 
against the anode efficiency determined given 
anode current density. Each point the curves 
represents average least two and sometimes 

many ten determinations. 


Effect Aluminum 

selecting compositions that varied only 
aluminum, the curve shown Figure was obtained. 
Only one melt was hand that would give point 
below aluminum. Although the curve does indi- 
cate slight advantage with alloys with the alu- 
minum the higher range, would safer 
conclude that aluminum the range usually found 
this alloy has little any effect the anode 
efficiency. All the anode efficiency data this curve 
were obtained saturated CaSO, electrolyte 
anode current density milliamperes per 
square foot. This equivalent about milli- 
amperes current from 17-pound anode. 
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Figure 2—Effect zinc. 
Electrolyte: Saturated 
Current density: ma/sq. ft. 


Figure aluminum. 
Electrolyte: Saturated 
Current density: ma/sq. ft. 
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Figure 5—Effect manganese with low iron. 
Electrolyte: Saturated lytes. 
Various current densities. 


Effect Zinc 

The effect zinc the alloy the anode effi- 
ciency shown Figure The data show slight 
drop anode efficiency with the higher range 
zinc. But here again, with only two points above 
zinc, safe conclude that the range 
specified this alloy has little effect the anode 
efficiency. 


Effect Manganese 

has long been known that manganese 
scavenger element having high utility magnesium 
alloying for control the effects impurities, espe- 
cially iron. Manganese counteracts iron least 
two ways: lowers the iron content the metal 
settling iron from the melt and during 
cation, surrounds iron particles left the metal 
making them inactive local cathodes. Figure 
shows photomicrograph iron particle em- 
bedded manganese particle. this solidification 
mechanism manganese replaces the iron the effec- 
tive local cathode. The potential difference between 
the manganese particle and the magnesium has been 
shown much less than between the iron particle 
and the magnesium. Manganese, therefore, produces 
very desirable effect and this effect shown 
more pronounced when the iron high. Figure 


2 Cu 


% Mn 


Figure 4—Effect manganese with high 
Electrolyte: Saturated 
Various current densities. 


Current density: ft. 


% Anode Efficiency 


Figure 6—Effect manganese two electro- Figure 7—Effect nickel. 


Electrolyte: Saturated 
Various current densities. 


shows the effect manganese the anode 
ciency metal containing 0.02 0.035% iron, while 
Figure shows the effect manganese metal 
very low iron. 

When the metal contains less than .001% iron, 
manganese additions improve the cathode efficiency 
only slightly the electrolyte. However, 
manganese additions the low iron metal show 
marked improvement the NaCl electrolyte. 
This illustrated Figure and indicates that 
manganese necessary low iron metal for saline 
applications. 

The effect manganese the anode 
also depends some extent the amount copper 
the alloy. This shown Figure and will 
discussed later under the effect copper. 

can concluded that manganese essential 
this alloy for good dependable anode efficiency. True, 
the iron and copper were kept very low the 
anodes were not used saline electrolyte, good 
efficiencies would expected. But because 
these factors can entirely relied upon, 
becomes very important alloying element. 


Nickel 
The work Hanawalt the water 
corrosion resistance alloys the 
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Figure 8—Effect copper. High manganese— 9—Effect copper. 
low Various current densities. 
Electrolyte: Saturated 
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Al—3% composition indicated that impurity level (Cu, and Si) but for the fact that 
nickel was well tolerated about .003% which the copper and silicon levels were very close those 
point corrosion rates broke upward sharply sub- Lot which gave good performance. This strongly 
higher levels. Evidence indicating that this implicated nickel, although was well within exist- 
might not wholly satisfactory for anodes ing specification limits and led series tests 
Was first observed comparison three different which controlled amounts nickel were added 
lots production anodes having the compositions high purity alloy melts. 
and efficiencies listed Table The results the first pencil test showed pro- 
nounced effect nickel concentrations well below 
The poor performance Lot was striking and the existing .003% limit. These results were un- 
might been attributed its generally higher expected that second melt covering the same nickel 


Vol. 10 ; June, pas 
MA/sq ft. 72 
ITION 
| 7 3 7 
| g — 50 
| 0 | Fe .001-008 = 
a j : 


CORROSION 


TABLE 


Anode Efficiency and Composition 
Three Lots Production Anodes 


| | PERCENT 
| | ANODE 
| | EFFI- 
| | CIENCY 
Per- | Per- | Per- | Per- | Per- | Per- | Per- 

cent | cent | cent | cent | cent | cent | cent Back- 

Lot No. Al Cu Fe Mn Ni Si Zn |CaSO.| fill 
| 7.4 .028 | <.001| .16 <.001} .002 | 3.1 57. 62 
| 6.6 .071 | <.001} .22 <.001) .10 | 3.2 59.6} 60.5 
3. | 7.0 .07 | <.001) .22 .0023} .09 | 3.0 — 39.8 


Efficiency values listed are the average of at least four determinations, the 
agreement between individual samples being good. Anode current density was 
72 M.A./sq. ft. 


TABLE 


Effect the Manganese-Copper 
Ratio the Anode Efficiency Magnesium Alloy Anodes 


Saturated CaSO, 
PERCENT 

ANODE 

| | | | | EFFICIENCY 


range was prepared and the test was repeated with 
essentially the same result. The combined data from 
both tests are shown Figure general, these 
data show significant improvement anode effi- 
ciency down very low nickel levels and indicate 
that, for the current densities prevailing under- 
ground service, nickel should not exceed 
efficiencies are maintained above 50%. 


Effect Copper 

The effect copper anode efficiency has been 
and may well continue controversial insofar 
its effect could easily depend the presence 
absence other impurities. Data strongly indicating 
that copper tolerance dependent upon manganese 
content will presented this paper. further 
observed that high copper contents are commonly 
associated with comparatively high background 
other impurities notably silicon, and, some in- 
stances, tin lead. The effects these associated 
impurities copper tolerance are not known but 
appears more than coincidental that the adverse 
effects copper are frequently observed material 
carrying high level one more these impurities. 

Salt water corrosion data would indicate that cop- 
per well tolerated pure magnesium levels 
high 0.13%. Early studies the effect anode 
efficiency copper additions high purity alloy 
melts, high manganese, produced the results pre- 
sented Figure the lower current densities 
these data actually indicate effect 
copper levels about 0.15%, beyond which 
anode performance again falls off. 

Succeeding investigations production-scale com- 
positions, variable with respect copper, manganese 
and silicon, produced the data shown Figure 
Here copper exhibits pronounced detrimental effect, 
anode efficiencies falling off sharply with increasing 
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Figure 17—Effect beryllium. 
Electrolyte: Saturated 


copper especially low current densities. 
worthy, however, that the silicon 
material paralleled the copper content closely 
and that further analysis the data osed 
apparent correlation between efficiency 
Mn/Cu ratio illustrated Table 

While these data only hint 
ence copper tolerance manganese they 
are further and more firmly supported data 
presented Figure 10. This the 
results from tests high purity melts 
variable amounts copper and manganese indi- 


cates that the efficiency compositions 
copper falls off rapidly when manganese below 
about 0.2%, especially salt water This 
drop efficiency low manganese levels se: 
nitely attributable copper since for purity 
alloys low copper, efficiencies fall off only 
manganese levels well below 0.1% 6). 

Evidence that copper can detrimentally the 
efficiency the alloy, even relatively high man- 
ganese and low silicon concentrations, seen 
Figure 11. Although the composition listed shows 
manganese range manganese levels 
below 0.2% were confined the three composition 
points containing 0.1% copper less, whereas the 
downward trend efficiency persists over the entire 
copper range. somewhat similar trend observed 
saturated CaSO, solution, although here the data 
are less complete and the efficiency level some 10% 
higher, since the electrolyte less aggressive and the 
current density abnormally high for anodes 
ing gypsum. 

Surprisingly enough the data Figure show 
the downtrend anode efficiency most pro- 
nounced the 0.00-0.05% range, which 
gains further support from the data shown Figure 


12. the latter graph, field test data are for 
composition higher silicon content but 
ing minimum 0.15% Mn. The effect 


exist for anodes tested both soil 
Thus, while the data for copper are cor 

this element can under some conditions 


mental. There are likewise strong that 
improved copper tolerance can obtained 
taining high manganese content (0.2%) this 
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does not appear completely offset the effects 
copper. some cases silicon other impurities may 
contributing such way confuse the 
picture. Further work indicated the effects 
copper are clearly resolved. 


Effect 

There doubt that iron has detrimental 
effect anode efficiency and that this effect de- 
pends, large extent, the manganese content 
the previously described and illustrated 


Figures and Further evidence the detrimental 
effect presented Figure 13. These data 
show the rapid downtrend the anode efficiency 
with amounts iron when the metal con- 
tains 0.1% manganese. Also, when the metal 
contains manganese the detrimental effect 
much pronounced but remains definitely notice- 
able lower iron ranges. 

Thus, indicated from the data Figures 


mang: 


nat iron should kept below .003% with 
ese content least 0.15% for good 


anode when used the current densities 
usually und soil applications. 
Effect Silicon 

Silicon impurity always found magnesium 
alloy and yet its effect the anode efficiency 
has received little attention. The data presented 
Figure shows very little the silicon 


but beyond that scatter becomes 
significantly reduce the average anode 


about 
great 

can that consistently higher 
anode can obtained metal containing 
less than 0.1% silicon. 


Effect Lead 

Lead, minor impurity magnesium alloy anodes, 
shows very little effect the anode efficiency 
the amounts usually found anodes. However, the 
data shown Figure indicate pronounced detri- 


mental when lead present amounts above 
0.04%. 


TABLE 
Performance Magnesium Alloy Anodes 50-100 ohm-cm. 


and 500-1000 ohm-cm. Resistivity Soils Freeport, Texas, 
Months’ Test 


Cu 10: “Mex: | 


.003 Max. Fe........003 Max. Fe........003 Max. 

Ni .003 Max. Ni .003 Max | Ni........002 Max. 

30 Max. | Sj........30 Max. 10 Max. 


Anode | fficiency 


Anode 
50-100 


Anode Efficiency 


500-1000 


500-1000 50-100 


50-110 

49.2 44.9 45.1 41.8 51.2 
43.5 
48.7% 
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Effect Tin 


Tin, another minor impurity found the alloy 
anodes, showed slight effect the anode efficiency. 
The curve Figure indicates slight downtrend 
the anode efficiency when tin present amounts 
above .005%. However, like lead, tin, the amounts 
normally found anodes, shows very little effect 
the anode efficiency. 


Effect Beryllium 

Although beryllium not usually considered 
either alloying element impurity mag- 
nesium alloy anodes, its effect the anode efficiency 
might interest because the desirability 
adding small amounts this element reduce 
oxidation during the casting process. The curves 
Figure obtained saturated CaSO, various 
anode current densities, using comparable alloy with 
and without beryllium, show that the addition 
.0028% beryllium did not effect the anode efficiency. 


Field Tests 


substantiate the results the laboratory tests 
and show the combined effects the impurity 
elements, the results large field test carried out 
Freeport, Texas, both high and low salt soils 
were reviewed. 

The various alloy compositions from this test were 
separated and grouped, regardless the source 
metal, according the three composition specifica- 
tions shown Table One corresponded sec- 
ondary alloy, the second the old primary specifica- 
tion and third new primary specification. The 
anode efficiency obtained each individual anode 
listed below each specification. 

The spread anode efficiency within any one 
group may cause for concern, but this amount 
scatter expected because the wider com- 
position limits allowed here compared the limits 
permitted the laboratory tests and the fact that 
test conditions are most difficult control the 
field. Nevertheless the average anode efficiency 
each group both soils shows the higher purity 
metal producing the highest efficiency. This verifies 
the results obtained the study the effect each 
the impurity elements the laboratory tests and 
demonstrates the fact that nickel, copper and silicon 
can have detrimental effects combined amounts. 


Summary 

Laboratory investigation has shown that the effi- 
ciency magnesium alloy anodes can adversely 
affected certain impurities concentration levels 
well below those previously indicated salt water 
corrosion data. The impurities most concern are 
nickel, copper and silicon but detrimental effects are 
also noted with lead and tin above normal con- 
centrations. Based these data revised primary 
alloy anode specification Table has been 
introduced and its superior performance confirmed 
field testing. 

Alloying elements such aluminum and are 
without significant effect the ranges ordinarily 
specified. Beryllium, the concentrations employed 


Specification Al-3 Type Alloy) 

High Purity 
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prevent oxidation, likewise without effect. 

Iron levels high .02-.035% are well tolerated 
manganese contents excess 0.2% but not 
without appreciable sacrifice efficiency, Low 
iron (<.003%) composition intermediate 
(>0.15%) content offers superior performance and 
more practical casting composition. 

The effects copper are inconsistent but the bulk 
the data indicate adverse effect beginning 
surprisingly low (<.05%) copper contents. There 
some evidence indicate that the effect copper 
can confused with masked the presence 
other elements, notably silicon. 

Manganese additions not only control iron content 
and iron tolerance but also appear partially offset 
the effect copper. manganese content 0.2% 
(min.) indicated high (0.1%-0.4%) copper levels 
for improved performance saline environments. 

Nickel can adversely affect anode efficiency 
levels distinctly below previously recognized limits, 
appreciable effect being observed down little 
0.0005% Ni. primary grade alloy, 
maximum .002% indicated efficiencies are 


held above 50% for the current densities 
obtained underground service. 

Silicon exhibits detrimental effect concentra- 
tions excess about 0.1%, the effect taking the 
form scatter with attendant reduction average 
anode efficiency. 

The minor impurities, lead and tin, have 
mental effects when present amounts exceeding 
those normally found anodes. Efficiencies fall 
markedly for lead contents excess 0.04% whereas 
slight downtrend efficiency indicated tin 
levels above about .005%. Limits for these 
have not been included the revised primary alloy 
specification largely because the lead and tin levels 
this alloy fall well below the above limits. 


References 

sion Studies Magnesium and Its Alloys. Metals Tech- 
nology, September, 1941. 

(1946). 

Oliver Osborn and Robinson. Corrosion, No, 
114-129 (1952) April. 


| 
f 
é 
is 
a 
¢ 
4 
4 m 
m 
Or 
= 
m 
Wi 
In 
q 
q 
q 


the 


average 


detri- 
ceeding 
fall off 
vhereas 
tin 
lements 
alloy 
levels 


Corro- 
Tech- 


90, 485 


q 


Coordination Corrosion Control* 


HUGH HAMILTON* 


SUBJECT coordination corrosion con- 

trol one that primarily suggests the mutual 
effect underground structure under corrosion 
control, with reference other underground struc- 
tures, corrosion control scheme that applied 
toa “grounded structure” there are mutual 
effects any adjoining structure. The degree ef- 
fect the other structure, structures, direct 
relation several electrical phenomena. The geom- 
etry layout and the relation the anode, 
ground hed rails that forcing currents into the 
earth first consideration. The electrical conduct- 
ance the soil and the protective coating applied 
the structures, any, will large degree determine 
the proportion interference effect well the 
physical extent mutual effect. Last but not least 
the amount electrical current involved. 

This interference effect will noted structures 
other than the one which corrosion control 
method applied. The effect that degree 
electrical current may find its way the foreign 
structure, flow this foreign structure and eventu- 
ally leave complete the circuit. this uninten- 
tional current flow has other path but the earth 
follow, from the foreign structure the home 
structure, then aggravated corrosion results. cor- 
rosion will occur proper steps are taken. 

Generally speaking the total amount electrical 
current under consideration less than one ampere, 
aggravated interference effect anticipated. 
Many corrosion control currents may reach ex- 
ceed 100 amperes. This then points out the wide 
variety current level. The field influence 
these currents that are caused flow through the 
earth, and collect structure, can large 
magnitude. not unusual notice this effect 
miles distant from the source. Keeping mind that 
one ampere discharge for one year will dissipate 
approximately pounds iron pounds lead 
makes apparent why this selected subject im- 
portant. 

The only manner which this possible hazard 
may held agreeable level the inter- 
change information regarding proposed oper- 
ating corrosion control devices. The usage the 
word “coordination” indicate this exchange 
between neighboring utilities operating 
underground structures. condition that requires 
coordination can the result stray traction cur- 
drainage and/or cathodic protection. 

There has been tremendous increase the em- 


Present¢ 


Louis before Operating Section, American Gas Association, St. 


» October 26-28, 1953. Previously published in Gas, Vol. 
- 12, 51 (1953) Dec. 
Engineering Co., Ardmore, Pa. 


Abstract 


The author urges better coordination among users 
cathodic protection for corrosion control. Coordi- 
nation means interchange information regarding 
proposed operating control devices. Better engi- 
neering proposed installations needed many 
cases permit proper coordination. Preventive 
corrective measures that are reasonable and practical 
should followed where underground metallic 
structures more than one company are involved. 
example given top management committee 
which oversees utility’s entire corrosion control 
program. The author believes that adequate coordi- 
nation (which the exchange pertinent informa- 
tion based careful engineering studies each 
corrosion control project and participated 
management) will lead effective and satisfactory 
corrosion control. 


ployment corrosion control means. Transmission 
type mains with good electrical continuity, better 
application improved protective coatings, and the 
test time that such work successful all have 
lent impetus. Greatly expanded facilities, increased 
operating pressures, cost labor and materials all 
have demanded that more recognition given 
cathodic protection means saving money and 
assuring supply. However, this inrush activity has 
incipient hazards which management must consider. 

A.G.A. report DMC-53-3 presents some very inter- 
esting data particular interest regards this sub- 
ject. should noted that the cost corrosion 
control reported median value $85,000 an- 
nually and that the total median cost leaks due 
corrosion and the cost corrosion control approxi- 
mately $200,000 annually. These reported values are 
from companies who returned questionnaires com- 
pleted sufficient detail allow statistical analy- 
sis. also apparent from this report that the use 
cathodic protection increasing tremendously. 
then are discussing situation which not only 
faced with greater employment but also one that in- 
volves the expenditure many thousands dollars. 

our opinion that, greater consideration 
not given the proper coordination corrosion 
control its effects the properties others, 
some action might sought the courts. This 
can and should avoided. Consideration for the 
property others all that required. 

not our purpose here discuss the engineer- 
ing facets cathodic protection interference prob- 
lems. The topic has been very well covered other 
papers. Smith presented paper the 20th 
Annual Distribution Conference A.G.A. entitled 
“Cathodic Protection Interference.” This reference 
basic and practical its engineering approach and 
highly recommended those interested pursuing 
the engineering solution. the 20th Annual American 
Petroleum Institute Meeting, Scherer discussed 
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the subject problem and would like quote para- 
graph from this paper. 


“The rapid increase recognition, and the gen- 
eral use this form protection, clearly indicate 
that the mutual problems arising soon will reach the 
point where they can longer handled amicably 
through individual agreement. Because the tre- 
mendous liabilities which may created through 
lack understanding, good practice, standardi- 
zation, the directed control this work soon may 
become serious concern the entire industry.” 

This statement more applicable the gas indus- 
try than any other industry employing underground 
pipe, because the gas industry has more buried plant 
than any other industry. The National Association 
Corrosion Engineers published report 1951 
the “Correlating Committee Cathodic 
The American Gas Association was sponsor or- 
ganization this work and was represented 
Messrs. Corfield and McElhatton. There were 
sponsor organizations involved the preparation 
this valuable report. The report very comprehen- 
sive, giving detailed suggestions for coordination 
activity, addresses established electrolysis commit- 
tees, where obtain maps, selected bibliography, 

With these references papers dealing with the 
subject “Coordination Corrosion the 
question might well asked: Why being dis- 
cussed here today? The reason that there are many 
cases our certain knowledge where the use cor- 
rosion control has been employed with apparent 
disregard for the rights and property others. These 
matters have been discussed detail with other 
corrosion engineers and was the opinion the 
Corrosion Committee that there was sufficient im- 
portance the subject warrant spending this 
time. These discussed cases have involved situations 
where (1) stray current traction bonds have been in- 
stalled without notification others occupying the 
same area; (2) the installation ground beds 
used conjunction with rectifier which the 
ground bed has been located adjacent another un- 
derground structure without notifying others the 
installation; (3) the alteration electrical configu- 
ration structure without notifying others the 
out notification others involved; (5) the wholesale in- 
stallation cathodic protection schemes where engi- 
neering design has not been adequately considered 
that the desired result has been nullified after 
interference currents were considered. 

These situations not only affect disposition but 
cause unwarranted expense. well planned in- 
stallation definitely the least expensive and most 
successful. 

feel that one two, combination 
causes, are contributory: (1) that the engineers per- 
forming the field work have not been thoroughly 
trained and advised their responsibilities regard 
possible mutual effects; and (2) that management 
pressing for completion the work and not allow- 
ing the field engineers sufficient time adequately 
consider the installations. This press time might 
result due the apparent “out engi- 
neering costs, versus, total installation costs. The 
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control corrosion one that involves what might 
termed field research. Obviously this 
engineering. However the actual cost 
installation usually proportionately minor 
cial outlay. This may one the causes for pos. 
sible hurry-up management approach. The proper 
training and advice attendant responsibility 
obviously paramount importance. Unless improved 
coordination results are achieved, some difficult and 
arbitrary legislation might ensue. pursuing this 
caution, some legal literature has been 
summary these cases, apparent that potential 
defendants cannot with impunity permit stray elec. 
tric currents cause damage pipes 
plaintiffs. Preventive corrective measures that are 
reasonable and practical must Unless 
these measures are followed the potential 
are liable those persons whose property 
damaged. The unescapable factor present these 
that the courts recognize the damage caused stray 
currents and will charge all the litigants wit 
edge potential damage. All liability action 
ligence. defendant not negligent, not 
discuss something that more than 
corrosion, could take the case int who 
liable, but handles the explosives and 
the manner recommended and other 
handlers explosives and damage results, not 
liable. then behooves all take 
precautions corrosion control not held 
liable. The cases studied conclusively that 
industry must take cognizance the 
problem, particularly regards potential 
corrosive damage another’s structure. 
tive measures are taken and they are applied ina 
reasonable and practicable manner there can 
problem. the proper measures are not taken there 
can strong argument that all that was reason- 
able and practicable was not followed. Several states 
the Northeast region the country have set 
rules under their public service commissions. these 
rules there are definite stipulations corrosion 
control measures followed when pipelines are 
constructed that are carry gas excess 
pressures. the moment these rules are 
stringent. However the door has been the 
subject and further attention called duc 
unfortunate situation, more difficult rules are 
anticipated. stated previously this can should 
avoided. 

large Eastern combination utility taken 
positive steps this direction. top man. 
committee was established study and the 
entire corrosion control program. Under 
management committee, there established 
ing committee, consisting primarily the 
responsible for corrosion study. This then 
dual purpose that the entire corrosion 
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from management viewpoint and the field 
activities are carefully effected. 

accomplish adequate coordination 
corrosion control the following steps are recom- 
mended 

(1) Instruct properly trained engineers pos- 
sible attendant hazards regarding the property 
others. 

Allow sufficient time for these engineers 
oughly pursue the problem. 

(3) new areas that are embraced 

underground structures and what, any, 
control means are employed. 


COORDINATION CORROSION CONTROL 


(4) Notify your neighbors of: 


(a) Planned cathodic protection schemes be- 
fore installation that interference tests 


may conducted. 


(b) Installation drainage bonds whether 


another pipeline traction rails. 


(c) The abandonment alteration any 
protective scheme which they might 


affected. 


(d) Changes electrical configuration that 


would alter the protective design. 


these steps are followed, our opinion that 
adequate coordination corrosion control will result. 


Statement Policy Publication Technical Papers 


instances where preprints are available, per- 
missicn will granted other journals 
publish reviews, condensations, abstracts 
prior publication the complete paper 
CORROSION provided these reviews, conden- 
abstracts not exceed one-third 
the total contents the original paper and 
proviced acknowledgment given the previous 
the paper before NACE 
those cases when preprints are not 


invited attend the technical sessions and 
make notes supplement the abstracts sup- 
plied the Central Office prepare reviews, 
condensations, abstracts used the 
manner described above. opportunity will 
provided National Meetings for trade 
press representatives check notes against 
the available original papers. before, per- 
mission publish the entire paper will 
withheld prior either publication the 
paper CORROSION decision not pub- 
lish the paper CORROSION. 
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urban areas might well cover briefly some 
problems encountered the South. The intricate 
mass interconnected subsurface metallic structures 
the normal urban area offers fertile field for cor- 
rosion, particularly where earth resistivity low. 
This condition further aggravated cases where 
dissimilar soils are encountered and the structures 
have nonuniform environment. 

the majority the larger cities stray current 
from street railway systems was utilized over- 
ride galvanic currents and effect, provide cathodic 
protection most underground plants. recent 
years the rapid conversion unigrounded trolley 
buses and motor coaches these areas has deprived 
the underground structures this means corro- 
sion mitigation. This especially true the South 
where the growth rate the past few years has 
exceeded the national average. these cases 
only reasonable expect some galvanic currents 
and resulting corrosion. 

Corrosion mitigative measures can applied 
either individual plant the entire mass 
subsurface structures unit. The best and 
most logical approach the solution coopera- 
tive one. Unfortunately, not always possible 
secure active interest from all parties concerned. 
This understandable because structures differ 
widely and the effects corrosion become apparent 
some plants long before they others. 


DISCUSSING cooperative corrosion control 


Loss Lead Quicker 

example, the metal weight loss per ampere 
per year lead approximately three times 
great that iron steel, Further, the weight 
per lineal foot most water and gas mains gen- 
erally greater than that lead cable sheath. From 
this can readily seen that the operators 
underground lead cables can expected become 
aware bad corrosion conditions long before those 
operating ferrous structures. This does not mean 
that the ferrous stuctures are not being corroded 
the same time that corrective measures are not 
warranted. 

Cathodic protection currents required protect 
bare metallic structures urban areas generally are 
greater than can obtained from galvanic anodes 
magnesium, zinc aluminum alloy. Therefore, 
for the purpose this discussion the use recti- 
fiers some similar source direct current as- 
sumed. 


% A paper presented under the title “Cooperative Test Methods for Cor- 
rosion Mitigation Problems in Urban Areas,”’ at the Tenth Annual 
Conference, National Association of Corrosion Engineers, Kansas 
City, Mo., March 15-19, 1954. 


Minimizing Damage Adjacent Structures 
Urban Cathodic Protection 


ROSSELLE 


ROSSELLE—He Cable Maintenance Re- 
sults Supervisor assigned the General Plant 
Staff Southern Bell Telephone and 
Telegraph Co., Atlanta, Ga. has had 
years’ experience with the telephone company 
plant and engineering work and has been 
actively associated with corrosion mitigation 
for years. member AIEE and NACE. 


Abstract 

Examples are given methods whereby 
adjacent underground plant put under cathodic 
protection can protected from damage result 
picking current. Bonding, with proper consid- 
eration the reason for the bond, urged. 
should calibrated and test leads provided for fu- 
ture investigation changes that may take place 
which cross-bonding did not provide sufficient pro- 
tection for telephone cable adjacent pipe line 
put under protection. 


Damage adjacent structures may minimized 
distributing anodes parallel the structure 
protected and using many small rectifiers 
economically feasible. 

The author believes cooperative committees, such 
are operation numerous urban areas the 
country are the real answer cathodic protection 
interference problems, Advantages cooperative 
protection all underground structures area 
are emphasized. 


When individual treatment given one plant 
extremely difficult apply adequate cathodic 
protection without some the protecting current 
being collected another structure. This current 
turn must return the plant under protection and 
doing often creates condition which most 
often eliminated bonding between these struc- 
tures. Bonds also are required numerous cases 
when all plants are being protected unit. 


Bonding Requires Thought 


Bonds this type require considerable thought 
prior placing. The first consideration should 
the objective the bond. all structures are being 
treated unit the bond should sufficient 
size and located afford the optimum dis 
tribution the protective current with the 
making all stuctures negative their 
ment. the bond placed eliminate the 
individual plant, its purpose solely 
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that hazard and not intended afford complete 
protection both structures. The objective this 
bond then, eliminate any potential shift 
positive, between the other structure and its en- 
vironment. This will necessarily afford limited pro- 
tection the other plant. 

Bonds this type often are located points 
where crossings occur. might well point out 
that crossings the important point the potential 
each structure its own environment rather than 
the potential difference between structures. 


illustrate this point, consider two structures 
which crossing are equal potential and each 
turn are volts their immediate environ- 
ment. plant “A” afforded cathodic protec- 
tion that shifts its potential with respect plant 
“B” Even though plant “B” then would 
positive with respect plant “A” could not 
possibly discharging current ground that 
point and consequently could not adversely af- 
fected. shows that even though one plant 
positive another crossing, does not neces- 
sarily follow that there any current exchange be- 
tween them. this point kept mind during 
joint testing protective current influence many 
needless bonds will eliminated. 

Another consideration cross bonding plants 
that should kept mind the possibility that 
due additions either plant the resistance the 
bond might have changed. advisable 
calibrate all bonds because they often are inacces- 
sible for inspection and properly calibrated can 
periodically checked for current flow. This check 
will indicate not only the condition the bond but 
the relative potential between structures which 
might change from time time due additions 
other causes. 


Calibration Easy 

Calibration can accomplished easily attach- 
ing insulated wires two reasonably separated lo- 
cations the bond wire and extending these wires 
accessible location. the time the bond 
placed, simultaneous readings are made with mil- 
livolt meter across the calibration wires and 
ammeter shunt series with the bond wire, 
record then made the amperes per millivolt 
millivolts per ampere, whichever appropriate. 
Future current measurements then can made 
easily means millivoltmeter readings across the 
calibration wires without disturbing either bond 
connection. 

some cases bonding crossings will not pro- 
vide adequate protection other structures when 
current being applied individual plant. 
case this type, early 1953 the Memphis 
Light, Water and Gas Division engergized in- 
designed protect “air lift” pipeline. 
This line, approximately 1.7 miles long consisted 
one more 10-inch bare steel pipes. carries com- 
Pressed air 200 Ib. per square inch force water 
deep wells along the route. this installation 
the ground bed was located approximately 2000 feet 
the center the exposed area the pipe 
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Figure 1—Diagram air lift pipe line and telephone cable system 
Memphis, Tenn., showing location bonds and other measures taken 
protect cables. 


and the rectifier located the ground bed. About 
100 amperes was used the initial tests. 

Prior energizing the installation all other op- 
erators underground structures the vicinity 
were notified. order make its plant least sus- 
ceptable the influence the current, the tele- 
phone company isolated all underground cable 
sheath the influence area from grounded struc- 
tures. Figure shows the location the two plants 
involved. 


How Cables Were Protected 

Initial tests indicated, was expected, that the 
telephone cables were picking current the vi- 
cinity the ground bed where the cable-to-earth 
potential was reduced rather high negative 
value. the same time current was being lost from 
the cables each crossing. Bonds were placed 
each crossing point and total 9.0 amperes 
drained from the cables. After these bonds were 
established test was made the cables just out- 
side the influence area the ground bed and 
was found that about 5.0 amperes current was 
flowing the sheath away from the ground bed. 
resistance bond was then placed from the cables 
near the ground the negative side the rectifier 
and adjusted drain 5.0 amperes. This resulted 
making the cable earth potential that point still 
more negative but also cancelled out all the 
current the sheath that was formerly flowing 
away from the point. Further reduced the current 
the original bonds from 9.0 7.2 amperes. can 
assumed that this approximate difference bond 
current 1.8 amperes was picked the ground 
bed location prior the rectifier installation and 
carried the crossings the cable sheath. 

this true, what became the balance the 
5.0 amperes found flowing away from the ground 
bed area? assumed this current was being dis- 
charged manner that might damage the sheath 
and that the resistance bond the rectifier was re- 
quired protect the telephone cables. 

This method stopping protection current the 
source appears have been the simplest solution 
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this particular problem and might applicable 
other similar installations. 

stated previously, the most logical approach 
subsurface structure protection urban areas 
treat all plants unit and apply sufficient current 
and cross bonding make all surfaces negative 
their environment. typical case this type in- 
stallation was briefly described article the 
writer which was published the June, 1953, issue 
outlined the plan that was success- 
fully put into operation downtown Miami, Florida. 


treating plants individual basis, the main 
objective make all that particular plant nega- 
tive without adversely affecting any other plant. This 
usually quite difficult without some cross 
bonding but, some instances, bonding proves 
the most economical solution. 


Isolation Mammoth Task 

First step individual plant treatment isolation 
rather insulation the plant protected from 
all other grounded structures. This itself mam- 
moth task most urban areas and some types 
plant practically impossible maintain. con- 
sidering this method should kept mind that 
structures this type not generally retain their 
status quo. Additions, rearrangements and other 
changes continually alter the picture and unless this 
isolation ridgidly maintained the effectiveness 
the protective current lost. Another factor that 
makes isolation any particular plant difficult 
maintain that generally the isolation contrary 
existing electrical protection practices and the 
people who work the plant through habit tend 
upset the isolation unless they are thoroughly famil- 
iar with the objective. 

applying cathodic protection individual 
plant, always advisable use many small 
current installations economically possible 
rather than few larger installations. This will allow 
the potential objective reached with less total 
current and also tend reduce extreme potential dif- 
ferences between structures. This means that more 
uniform structure-to-earth potentials can obtained 
over considerably greater area with five 10-ampere 
installations opposed one 50-ampere installation. 


The current density will less the vicinity the 
anodes and less likely disturb other 


Dispersing Anodes Helps 


Additional current dispersion can obtained 
distributing the anodes used over considerable area 
the case where abandoned street car rails are em- 
ployed, this solution does not readily lend itself 
urban application. However, application this 
type now being planned the Long Lines 
partment the American Telephone Telegraph 
use steel rods anodes, one placed the base 
each pole along the route the cables for dis- 
tance about miles. The current each rod 
limited about .050 amperes. Preliminary tests 
indicate that adequate protection can obtained 
this manner without affecting other subsurface struc- 
tures. 

Another method distributing the has 
been successfully employed Miami and 
ville, Fla., using cable conductors the tel phone 
cables collect current from the sheath everal 
locations and carry the negative 
remotely located rectifier. 


conclusion may said that when rosion 
occurs subsurface metallic structures urban 
areas, only the logical result normal ration 
and not unusual abnormal condition. many 
people think that when corrosion occurs re- 
sult some unusual condition, whereas unless some- 
thing done prevent it, can only expe ted 
occur. 

several cities the South cooperative 
tees have been These have 
been comprised all parties interested 
corrosion and each and every case have 
beneficial everyone and appear most 
logical approach the solution corrosion prob- 
lems urban areas. 
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Introduction 


STUDY the pitting corrosion char- 
has found that the municipal supply water 
medium that will induce pitting com- 
uminum Accordingly, Kingston tap 


water adopted convenient “standard” pitting 
mediun for the determination pitting suscepti- 
bility pitting rate curves various aluminum 
alloys. reasoned that the relative behavior 
the Kingston tap water would similar 
othe: resh waters pitting type. The assump- 
tion that the water was corrosive virtue 
its tural chemical composition. However, the 
also existed that its pitting tendency was 
due treatment heavy metal contamina- 
city water system. this were so, would 
less valuable corrosion test medium 
pitting and for this reason the present tests 
were out determine whether Kingston tap 
water more aggressive than Lake Ontario from 


unpublished work, had been found 
that aluminum sheet and extrusion specimens pro- 
concrete blocks immersed shallow 
depth near the shore Lake Ontario for period 
one year did not pit. Also, was known that alu- 
minum row boats and canoes not suffer pitting. 
these experiences appeared differ from our 
laboratory test results with Kingston tap water, 
there was added stimulus make controlled lab- 
oratory test. 

the present work was found that water drawn 
directly from Lake Ontario has the same pitting 
tendencies aluminum Kingston tap water, while 
the other hand, specimens immersed directly 
the Lake did not initiate pitting. From this, the con- 
clusion was drawn that water velocity may prevent 
the initiation pitting and controlled laboratory 
experiment was then made provide information 
this point. This showed that velocity affected both 
the probability and pitting rates. 

third section this paper deals with study 
specimen preparation for the determination pitting 
rate curves tap water. the past, the technique 
here has been etch hot phosphoric acid, rinse 
briefly water and immerse directly the aggres- 
water. This treatment removes the mill 


film thé metal and develops thin 
new which permits the initiation pitting. 
has found that pitting initiates the first day 
wA Pape esented at a Corrosion Symposium held in Ottawa August 

31-Sept ber 2, 1953 by the Associate Committee on Corrosion Re- 


Ft a { Prevention of the National Research Council of Canada. 
ymit 


for publication February 8, 1954. 
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Abstract 

Tests indicate the pitting tendency Kingston tap- 
water result its intrinsic composition and not 
consequence contamination from the city water 
system. shown that movement water reduces 
both pitting probability and rate and that beyond 
certain velocity, pitting occurs. 

Several variations speciraen preparations were 
investigated including boiling water, 


immersion which desirable that the zero point 
the pitting rate curve known. Unetched panels 
aluminum pit also, but there time initiation 
which varies with the specimen and alloy and this 
confuses the preparation pitting rate curves. Sev- 
eral variations specimen preparation were investi- 
gated, including boiling water. The latter 


TABLE 1—Composition Metal Tested 


PERCENT 


Lake vs. Tap Water 
Experiments | | 
57S—%4H_ 0.064” | 0.05 | 0.20} 2.26) .. | 0.14 | 0.02 | 0.23 
Velocity Experiments | | | 
2S—H 0.064” | O08 | O44] ...-] | 0.32 | .... 
25—0 0.025” 0.02 | 0.44 | 0.14 | 
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Figure 2—Water velocity apparatus. 


some interest that has been suggested pro- 
tective step for treating aluminum cooking utensils. 


Description Material 


Specimens were cut from 2S, and 57S sheet 
produced the Kingston Works the Aluminum 
Company Canada. The composition the alloys 
used presented Table 


Experimental Procedure and Results 


Comparison Kingston Tap Water 

and Lake Ontario Water 

For the tapwater-lake water corrosivity experi- 
ment two small tanks inches were 
made from aluminum sheet. One was placed outside 
the laboratory the shade shrubbery, while the 
other was placed the lakeside some three miles 
away the shade trees. each location second 
similar “reservoir” tank was placed above the testing 
tank with constricted feed line the latter. Once 
daily the upper tank was filled with fresh water from 
either tap lake. This then drained slowly (over 
few hours) into the lower tank giving change 
water without appreciable velocity. The arrangement 

Three alloys, 2S, and 57S, were tested the 
“strings” ten coupons were threaded onto glass 
rods and separated half inch spacers rubber 
tubing. Six strings each alloy were prepared. 
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these, two were degreased trichlorethylene while 
the remaining four were etched for two minutes 
percent phosphoric acid degrees followed 
rinsing for minutes running water. The 
strings were transported the testing tanks jars 
tapwater and transferred while wet. Strings 
etched coupons were removed after one, two, four 
and six weeks’ immersion while the unetched strings 
were removed after the final period. 


the same time, two strings each alloy, one 
etched and one not etched, were immersed Lake 
Ontario about thirty yards off shore depth 
about three feet and some five miles from city sewer 
mains. These were removed after days’ 


the conclusion the test, the number pits 
each coupon and the maximum pit depth was 
determined using calibrated microscope for pit 
measurements. 


pitting occurred either etched unetched 
coupons immersed directly the Lake after days, 
summary the results obtained Lake and tap 
water under quiet conditions shown 


The number pits formed and the 
Lake water was less than tap water but the re- 
verse was true 57S. The maximum pit depths were 
slightly more tap water although the 
was not large. The results make clear while 
Kingston tap water was slightly more aggressive 
than the Lake water, there was major dilicrence 
the pitting characteristics the two waters to- 
ward aluminum, This was further confirmed 
carrying out pitting probability tests the three 
alloys using the method already After 
one week, pitting probability results shown Table 
were obtained. 

From this was concluded that the aggressive 
pitting nature Kingston tap water aluminum 
was virtue its intrinsic composition and not 
because impurities picked the city water 


TABLE 
Number and Depth Pits Aluminum Lake and Tap Water 
Number of 
Pits Per Avg. Depth Max. Depths 
Coupon of Pits (1) of Pits (u) 
Alloy | Condition | Time | Lake | Tap | Lake | Tap | Lake | Tap 
2 wks 1 2 155 265 310 | 360 
4 wks 3 5 215 550 500 700 
6 wks. 1 11 90 460 400 | 670 
2 wks 1 19 40 265 180 310 
4 wks 1 37 95 410 220 | 540 
Not etched | 6 wks. 1 1 0 10 10 | 50 
2 wks. |> 100 70 230 320 380 | 530 
6 wks. |> 100 37 175 365 270 | 520 


TABLE 3—Pitting Probability Results Lake and Tap Water 


Number of Squares Tap Lake Tap Lake Tap : 


With more than one pit. 


Figure 1—Apparatus for lake water vs. tap water tests. 
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ystem and accordingly that was 


LABORATORY STUDIES PITTING ALUMINUM 


TABLE and Depth Pits vs. Velocity Kingston Tap Water 


esting medium for pit- 
suitable testing CONTROL PANELS STILL TEST PANELS MOVING 
ting studies with aluminum ag- WATER 
gressive fresh waters. No. Pits Max. Pit Depth No. Pits Max. Pit Depth 
i panels immersed in the lake Velocity fpm Av. | Max. | Min./| Av. | Max. | Min. | Av. | Max. | Min.| Av. Max. | Min. 
ing the test period. Wes ocesnowaek a 85 125 62 188 360 130 0 0 0 0 | 0 0 
Influence Water Velocity 
the Initiation Pitting TABLE 


study the influence water velocity the ap- 
paratus shown Figure was constructed the 
This consisted 10-inch vertical length 
aluminum tubing with inside 
diameter inches. Water from constant head 
tank introduced the bottom and caused 
number perforated plates near the 
bottom the tube give even rate flow 
upward the pipe. The water overflowed the 
top the pipe drain. similar length pipe was 
nearby that the same water filled and 
overflowed drop wise rate that conditions 
this tube would essentially quiet. 

inch was placed each container, the surface being 
prepared etching phosphoric acid already 
described. The duration each test was seven days, 
the end which the number pits and the maxi- 
mum pit depth each coupon was determined. Runs 
were made different water velocities from one 
feet per minute. The rate was determined 
measuring the time collect given volume 
discharge. The water temperature was adjusted 
approximately degrees The pitting results are 
shown Table 

The number pits and maximum pit depths both 
decreased with increasing water velocity until 
feet per minute pitting took place. Owing 
the scatter results, which are based only 
small number specimens, little gained at- 
tempting plot them. practical note can in- 
jected this point the effect that aluminum sheet 
logging flumes have proved extremely satisfactory 
parts Canada where water velocities are 
the order feet per second. There has been 
complete absence pitting. 


Influence Various Surface Treatments 


For this work, thirty coupons each 
0.064-inch sheet were arranged strings ten. All 
tests were performed 300-gallon pitting tank 
Previousy filled with Kingston tap water 
changed about once daily. The following surface 
treatments were investigated: 


Vapor degreasing trichlorethylene. 

hot phosphoric etch and rinse and direct 
the pitting tank. 

hot phosphoric etch and rinse but allowed 


siand air for two hours prior placement 
the 


3. Sta 


pitting tank, 


Pitting Results Kingston Tap Water Aluminum Pretreated 
Various Methods 


| Average 
Depth 
| Average No.) (of Deepest | Deepest Pit 
of Pits On Each of On All 
Pretreatment Per Panel | 30 Panels) | 30 Panels (u) 
1. Vapor degreased only........... 1 10 110 
2 Phosphoric etch—water rinse..... 15 225 295 
3 Phosphoric etch—water rinse— 
4 Phosphoric etch—water rinse— 
boiling water 2 hours.......... 65 255 415 
5 Vapor degrease—boiling water— 
1 20 90 
6 Vapor degrease—boiling 10% 
K2Cr207 for 2 hours—water 


Standard acid etch and rinse but boiled two hours 
distilled water before placement the pitting 


un 


Vapor degreased trichlorethylene and then 
boiled percent potassium dichromate solu- 
tion for two hours. this case there was etch. 
The specimens were rinsed for thirty minutes 
cold running water prior immersion the pit- 
ting tank. 


After one week’s immersion the tank, the speci- 
mens were removed and the number pits each 
panel and maximum pit depth determined. 


was observed that after few hours immer- 
sion all the panels etched phosphoric acid had 
started pit. Results are shown Table 


evident that all cases where phosphoric 
acid was used part the surface treatment, the 
number and depth pits much greater, regard- 
less whether the panels were boiled distilled 
water allowed dry air. had been antici- 
pated that both these treatments would allow the 
oxide film grow extent that the pitting re- 
sistance the panels would increase but this was 
not the case. 


Conclusion 


considered that the use Kingston tap 
water pitting test medium has been justified 
and the phosphoric acid specimen preparation treat- 
ment was found less critical than expected. 
was clearly shown that the initiation pitting 
aluminum aggressive water greatly in- 
fluenced movement the water over the surface 
and beyond certain moderate minimum velocity 
pitting will develop. also was found that water 
movement will reduce the rate pitting. 

The influence water composition its pitting 
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tendency toward aluminum subject that has not 
yet received much attention. general statement 
that Sawyer and Brown.? Work progress 
England has been reported.* This laboratory’s ex- 
perience that fairly hard, mildly alkaline water 
such the Great Lakes System tends pit alu- 
minum, while soft, mildly alkaline mildly acid 
waters not. Specifically, known that the tap 
water Arvida, Quebec and Ottawa, Ont., are not 
aggressive aluminum. These have the following 
characteristics: 


total solids (p.p.m) 
total hardness (p.p.m) 


Aluminum piping has been used successfully 
carry water number locations the Alu- 


minum Company plant Arvida for periods 
eight years. Examination pipe specimens 
cates little pitting and long probable life. 
Aluminum water piping was placed some 200 
dwellings post-war CMHC housing develop- 
ment Ottawa 1947. Since then has given 
trouble and specimens examined recently were free 
pitting after six years’ service. contrast, gal- 
vanized steel piping and hot water tanks other 
houses the same location have required frequent 
maintenance. 
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Corrosion Nickel Cast Irons Soils* 


IRVING DENISON and MELVIN ROMANOFF* 


Introduction 


cast iron soils characterized 
the development adherent layer 
corrosion oducts that increases thickness cor- 


The thickening this layer due 
action between the ferritic 
constituents cast iron and partly 
potential that arise from contact the 
vith the soil, as, for example, differ- 
the extent that corrosion cast 
differences potential within the 
improved corrosion resistance would 
result from improvement the quality 
ag. Wesley, Copson, and have 
the addition small amounts nickel 
ius chromium alters the structure cast 

manner that galvanic action between 

constituents reduced considerably. 
ions these alloying elements amounts 
produce austenitic structure were 
more effective reducing 

the experimental conditions because 

effect nickel and chromium 

iron. 


evaluate the effect additions 
nickel and nickel plus chromium the corrosion 
cast iron soils, samples alloy cast irons were 
materials for underground construction. 
samples high-alloy austenitic cast-iron pipe were 
buried test sites, and 1941 samples several 
low-alloy cast irons were buried the same 
test sites, and one other site. previous 
corrosion data were reported for five periods ex- 
posure for the samples high-alloy cast iron and for 
asingle period for the samples low-alloy cast irons. 
With the completion the exposure tests 1952, 
data for the latter materials became available for 


four periods exposure, with maximum exposure 
years. 
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After removal the samples from the test sites, 
the procedure followed during the early periods 
the exposure program was clean the samples all 
corrosion products preparatory measuring the 
weight losses and the depths the deepest pits. This 
was later modified subjecting those 
the form pipe hydraulic pressure be- 
lore the corrosion products. This modifica- 
tion was introduced order evaluate the strength 
the corrosion products remaining the pits 
the samples that had been perforated corrosion. 
used for cleaning the corroded samples 
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Abstract 


The results measurements the corrosion and 
the strength nickel cast irons after exposure 
different soil conditions for maximum years 
are reported. The magnitude and progress corro- 
sion, determined weight-loss and pit-depth 
measurements, are correlated with the composition 
the materials and the nature the environmental 
conditions which the specimens were exposed. The 
residual strength the corroded cast iron that had 
been removed from the more corrosive soils was 
evaluated subjecting the pipe specimens hy- 
draulic pressures 500 


and for measuring the depth pitting have been 
previously 


Properties the Soils the Test Sites 

The location the test sites, the identification 
the soil types, and the properties the soils that are 
associated with corrosion are given Table The 
retentiveness the soils for water indicated the 
for moisture equivalent, which the quantity 
against centrifugal force 1000 times gravity. Be- 
cause the real specific gravities rock-forming min- 
erals lie within narrow range, values for apparent 
specific gravity are index the relative compact- 
ness porosity inorganic soils. 


Description the Materials 

The forms, dimensions, and compositions the 
specimens are given Table The ends the pipes 
were closed with cast-iron screw caps the same 
composition the specimens order exclude 
moisture from the interior. extra precaution 
against internal corrosion, the interior surface the 
specimens was coated with heavy grease. 


Weight Losses and Maximum Pitting 

The data Table indicate that the high-alloy 
cast iron was considerably more resistant corro- 
sion, measured both weight loss and the maxi- 
mum pitting, than either the plain cast iron the 
worthy that, except cinders, the deepest pit meas- 
ured the specimens material more than 
years exposure was only mils. 

The effect composition the corrosion the 
low-alloy cast irons can observed somewhat 
better advantage calculating the weight losses 
these specimens relative basis. This would have 
the effect eliminating the differences corrosivity 
the soils due differential aeration and emphasiz- 
ing the effect graphitic corrosion. Table the 
weight losses materials and are shown for 
soil and for each period exposure relative 
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the plain cast iron Except for the well-drained 
soils high resistivity (soils 53, and 62), and soil 
66, which accelerated corrosion the alloy cast 
irons occurred, the relative weight losses the speci- 
mens during the initial period exposure seen 
have decreased with increasing content nickel. For 
example, during the first period years’ duration 
the weight losses material soils and 
were only and percent, respectively, the 
weight losses plain cast iron the same soils for 
the same period. However, this initial advantage 
from the addition nickel was usually not main- 
tained, with the result that the weight losses the 
alloy cast irons exposed for the maximum period 
usually did not differ greatly from the losses plain 
cast iron. Hence, would appear that the rates 
corrosion the alloys containing the higher amounts 
nickel decrease less with time than the rates 
for the alloys containing the lower amounts nickel 
and plain cast iron. 


Strength Corroded Cast-Iron Pipe 


Corrosion cast iron soils characterized 
the conversion the metal into layer consisting 


TABLE 1—Properties the Soils the Test 
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chiefly oxides iron and graphite. Although the 
original shape and appearance the metal are 
tained, visual observation gives indication the 
extent corrosion (Figure 1). generally recog. 
nized that corroded cast iron retains some its 
original strength, but the extent which 
pipe may corrode underground and still retain 
cient strength withstand the pressures commonly 
used water- and gas-distribution systems has not 
previously been estimated. 

order evaluate the residual strength 
roded cast-iron pipe, the samples pipe that had 
been removed from the more corrosive soils after the 
longer periods exposure were subjected hydraulic 
pressures. The screwcap one end each sample 
was replaced similar cap which fitting had 
been inserted and the pipe section connected 
copper tubing hand pump suitable capacity. 
The pressure was increased the rate approxi- 
mately until failure the pipe 
curred the maximum pressure 500 was 
attained. After the application hydraulic pressure, 
the corrosion products were removed and the 
tion the specimens was evaluated the usual 
manner. The hydraulic pressures applied the 


Sites 


TEST SITES Mois- 
ture 


Equiv- 


Appar- 
ent 


| Aera- 
tion 


Environment and | | 
Location 


Soil Type Soil 


Resis- 


Specific; 60° F 
| 


Total 
COMPOSITION WATER EXTRACT 
(Milligram (Milligram Equivalent per 100 ¢ of Soil) 
Equivalent |——-— - 
per 
Soil) 


INORGANIC OXIDIZING SOILS 


Percent, 


33.7 

32.0 

34.6 

26.4 

16.5 


| | Atlanta, Ga 

| Loch Raven, Md... 

| Meridian, Miss... .| 

| Wilmington, Calif .| 

Phoenix, 
| 


Cecil clay loam.. 
Hagerstown loam...... 
Susquehanna clay... .. 
Chino silt loam. 
Mohave fine gravelly loam 


| 


INORGANIC REDUCING 


T 


| Cholame, Calif... .| } 

Buttonwillow,Calif.| 


Sharkey clay 
Docas Clay........ 
Lake Charles clay 
Merced silt loam 


ORGANIC REDUCING SOILS 


Kalamazoo, Mich..| V 43.6 | 
New Orleans, La.. 
| Plymouth, Ohio. . .| 
| Charleston, S.C... .| 


Carlisle muck. . 
Rifle peat 
Tidal marsh 


| Milwaukee, Wis. . . | 


Cinders. . 


3.03 0.53 


* G, good; F, fair; P, poor; VP, very poor. 
» A, alkaline reaction. 


TAB 


the Materials 


Nominal 
Width 


Identi- | | Diameter 


MATERIAL fication 


Plain cast iron 
Low-alloy cast iron 
Low-alloy cast iron. . 
Low-alloy cast iron.... 
Low-alloy cast iron..... 
Low-alloy cast iron... 
High-alloy cast iron 


Crore 


| Length 


(Total) Si Mn Ss 


Percent 


Percent| Percent 

2.09 
2.08 
2.03 
2.00 
2.11 
2.13 


Percent) Percent 


0.12 


‘ 
| Ohm- | | 
| em | | | 
| | | | | | | 
CINDERS 


mmonly 
has not 


cor- 
hat had 
after the 
Sample 
ting had 
approxi- 
pipe oc- 
was 
pressure, 
condi- 
usual 
the sam- 


TRACT 
of Soil) 


cl | $0. 


Percent 


7 | 032 
i | & 
10 
| 
| 68 
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Figure cast iron exposed highly corrosive soils before (top row) and after (bottom row) removal the corrosion products, Ex- 


posure years, approximately. Lake Charles clay Vista, Tex.; Muck, New Orleans, La.; Tidal marsh Charleston, C.; Docas 
clay Cholame, Calif.; Merced silt loam Buttonwillow, Calif. 


ples and the number perforations the samples 
after being cleaned are given Table 

The data Table show that most the speci- 
mens withstood maximum pressure 500 
although removal the corrosion products revealed 
numerous holes various diameters. The few low 
values bursting pressure given the table prob- 
ably should not taken accurately measuring the 
strength the corroded pipe because oxidation and 
damage the pipe handling and ship- 


ping. Hence reasonable conclude that cast-iron 
pipe advanced stage graphitic corrosion 
able withstand the minimum pressure required 
class 150 pipe. 

considering the data Table important 
note that the pipe samples were subjected hy- 
draulic pressure from six months year after 
removal from the test sites. Inspection the samples 
showed that during this interval some oxidation 
the corrosion products occurred, was indicated 


ugh the 
| 


CORROSION 
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TABLE 3——Losses Weight and Maximum Pitting Plain and Alloy Cast Irons 


SOIL 


Type 


LOSS WEIGHT 


EXPOSURE 
Cast-Iron Pipe 


DIZING SOILS 


Cecil clay loam... . 


OOD 


ow 


-|- 


Chino silt loam.... 


Nowe 


| 
Mohave fine 
gravelly loam. 


| 

| 


+ 


Cast-Iron 
Plate 
Plain 
08 Ni Cast | 1.27 Ni| 1.71 Ni 
10 Cu}3.10 Ni| Iron |0.32 Cu/0.98 Cu 
NC N A B Cc 
ft? | Oz/ft?| Mils Mils 
3 + 
3.2 131 
3.4 194+ 
3.7 145 
110 
3.1 108 
| 3.1 116 
4.1 132 
1 2.5 53 
8 4.5 76 
8 5.9 74 
9 5.2 117 
9 4.2 109 
6 9.7 121 
4 8.6 111 
9 27.7 209+ 
7 22.4 189+ 
0 8.6 160 + 


INORGANIC-REDUCING SOILS 


| Lake Charles Clay 


wwe 


CNNS 


orbs 


| 
| 
| 


+ 
| 


| 


| 
| 
| 


00 60 Go | 


Merced silt loam. . 


| 


250+ 
3.4 
4.7 
4.1 
2.9 
23.1 242 
35.7 240 
25.0 214+ 
7.6 104 
26.1 


= 


+ 


tw 


| 


3.2 
160+ 
5.5 116 
6.7 151+ 
8.5 
9.0 


MAXIMUM PENETRATION 


Cast-Iron Pipe 


3.6 
9.7 

11.7 

43.5 
4.6 

| 3.7 55 
6.4 


| 


® Average of 2 specimens removed at each of the 5- and 9-year periods. 
Average of 3 specimens removed at each of the 7- and 11-year periods. 

b Average of 2 specimens removed from each site at each period. 

¢ + indicates that 1 or more specimens contained holes due to corrosion. 


| 
Wi | 


o 


250+ 
250+ 


4 Data for 1 specimen only. 
e D. Specimens destroyed by corrosion. 


‘Data for 4 specimens. 


250+) 250+/| 


250+) 250+ 


The other specimen was miss! 


Num- Except | rial E | Iron /|0.32 Cul0.98 3.32 2.6. Cr 3.32 2.6 Cl a 
ote ber || Es Only» Cc D E E nc . 

| 7.0 | | 115 37 123 119 

49 | | | 104 | 76 

62 | Susquehanna clay . | 175+ 37 1 139 

108 110 116 107 

| Tidal 866 | Fe | | |. 22 a 1 58 | 58 | 42 | 

CINDERS 


June, 1954 


slight increase the volume the corrosion prod- 
ucts. Because oxidation associated with loss 
strength, reasonable assume that the sam- 
ples had not been removed from the test sites, they 
would have withstood the applied pressure, even 
they had heen more advanced stage corrosion. 
Instances the loss strength graphitized cast- 
iron objects exposure air have been cited 
Speller.* 
order evaluate the strength the corrosion 
products cast-iron pipe undisturbed removal 
from the sites, 3-foot sections 6-inch cast-iron 
pipe, clo: both ends, were buried four the 
Bureau sites. The investigation was undertaken 


with the the Cast Iron Pipe Research 
Provision was made for applying hy- 


the closure one end the pipe. 


cight Losses Pipe Specimens Low-Alloy Cast 


tive weight foss plain cast iron 100) 


TABLE 


0.32 Cu 0.98 Cu 3.32 Ni 
Soil Years PipeB | PipeC Pipe D 
INORGANIC-OXIDIZING SOILS 
122 | 109 109 
7 82 96 90 
13 9 105 95 98 
11 80 93 86 
5 114 - 118 118 
7 92 100 110 
55 9 94 04 88 
ll 84 91 96 
106 
7 76 73 76 
62 + | 103 88 98 
65 9 55 46 50 
1] 88 76 109 


INORGANIC-REDUCING SOILS 
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According the plan the test, pressure 400 
mately 2-year intervals until rupture occurs, which 


time the section will removed and the extent 


corrosion evaluated. none the pipe sections has 
failed yet withstand the applied pressure, the 
test necessarily incomplete. However, the data ob- 
tained date certain the soils provide signifi- 
cant information the strength corroded cast- 
iron pipe under normal conditions exposure. 

Table are shown the number years during 
which the pipe sections have withstood the applied 
pressure. For comparison, the condition similarly 
exposed specimens cast-iron pipe, indicated 
the maximum and average penetration, also shown. 
The data reported for site especially significant. 
Although one the control specimens 
forated within six years, the 3-foot section has with- 
stood the applied pressure for years, during which 
time would expected converted almost en- 
tirely corrosion products. Similarly, the develop- 
ment pit 302 mils depth six years the 
control specimens soil 118 indicates that the 3-foot 
sections, which withstood the applied pressure after 
years exposure, should also advanced 
stage corrosion. 


Summary 


This report contains the results measurements 
weight loss, maximum depth pitting, and 
hydraulic bursting pressure made 
nickel cast irons after exposure different soil con- 
ditions. Additions nickel percent signifi- 
cantly reduced the initial corrosion cast iron 
poorly drained soils low resistivity, but this ad- 
vantage was not maintained for the duration the 
exposure tests. Samples austenitic cast iron con- 
taining percent nickel, together with chromium 
and copper, showed good resistance corrosion 
most the soils, especially with respect maximum 
depth pitting. 

With some exceptions, samples severely cor- 
roded plain and low-alloy cast-iron pipe withstood 
maximum hydraulic pressure 500 after 
exposure the test sites for periods years 
and storage the laboratory for approximately one 
year. Because the effect oxidation the air 
weaken the layer corrosion products, the observed 
values for hydraulic bursting pressure are probably 
considered minimum values. The results 
incomplete field tests the bursting pressure un- 
disturbed sections plain cast-iron pipe are good 
agreement with the results the measurements 
made the stored samples. 


The direction this program Mr. Logan 
prior his retirement 1946 acknowledged. 
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Plate 
Mils 
120 
163 
113 
119 
140 
171 
139 
144 
100 
192 — — 
480) 
221 
147 
| 
183 
231 
248 
107 
104 
138 
191 
218 
195 
1] 117 | 179 | 177 
q 64 94 84 = 
ORGANIC-REDUCING SOILS 
350+ 5 | 63 | 61 16 
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TABLE 5—Hydraulic Bursting Pressures and Number Perforations Pipe Samples 


PIPE PIPE PIPE PIPE 


Bursting Bursting Bursting Bursting 
Exposure Pressure Number Pressure Number Pressure Number Pressure Number 


350 500 


| Om 


on 
an 


TABLE 6—Condition Pipe Withstanding Maximum 
Hydraulic Pressure 400 


SPECIMENS 
EXPOSED FOR 
APPLICATION 
SPECIMENS EXPOSED FOR HYDRAU- 
MEASUREMENT WEIGHT LIC PRESSURE 
LOSS AND PITTING 400 LB. 


Maxi- | Aver- 

Ex- Wall mum age Period 
pos- Thick- Pit Pene- Ex- 
Type ure ness Depth | tration | posure 


Mils Mils Mils Years 
| 


Houston black 
450 226 14.9 24 
Docas clay...... 250 250 + 30.4 12.5 


Merced silt loam i 450 450 + 58.4 24 
Niland gravelly 
450 302 49.3 24 


* See references 2 and 3 for properties of the soils. 


8.8 425 375 6 500 + 7 
Thick- 
ness 
450 
alt 
ter 
ret 
len 
Re 


Aluminum 

Coverings 
for 

Thermal 


Pittsburgh Corning Corp.) 


HARRY FRITTS* 


LUMiNUM sheet and heavy foil have been used 
for years covering for thermal 
insulation. Since World War II, these products have 
become standard covering material for this service. 
With the modern trend toward outdoor construction, 
especially the chemical, petrochemical 
leum, industries, increasingly important pro- 


Figure 2—Aluminum sheet for covering thermal insulation large 
tect thermal insulation with easily applied, low petroleum storage tank.—(Photo courtesy Tank Insulators, Inc.) 


cost, corrosion-resistant material. Figure shows 
typical application aluminum sheet for this purpose. 

Aluminum alloys have number special ad- 
vantages. First, they are readily available 
forms required moderate cost. Normally, alloy 


mon insulating materials either have alkaline leach 
will support electrochemical corrosion because 


used for this service, although other aluminum the development concentration cells. Either 
alloys not containing copper alloy ingredient both these conditions can cause corrosion alu- 
also are suitable. Aluminum alloy sheet light (ap- minum alloys. 

proximately the weight ferrous materials the thermal insulation dry, aluminum sheet 


the same gauge) thus making installation easier installed safely with any the standard 
less costly. Fasteners bands aluminum, stainless 
steel, galvanized cadmium plated steel may 
used. Monel, copper, lead fasteners should not 
used because the danger galvanic corrosion 
aluminum. the case pipe line covers, number 


insulating materials. Where moisture anticipated, 
good practice incorporate barrier which will 
prevent contact between aluminum and the moist 
Paint coatings fully impregnated tar 


proprietary adhesive tapes have been employed. papers are useful barriers. There are number 

Normally, aluminum does not require painting. insulating materials which are innocuous alu- 
has excellent weathering properties and resistant minum alloys even when wet. These include the 
the corrosive elements commonly encoun- borosilicate glass and calcium silicate type insulating 
tered industrial atmospheres. Aluminum good materials, among others. Aluminum-alloy sheathed 


radiant heat. This can important insulation packaged units available for covering 
reducing vapor losses tanks. pipe 

Figure illustrates the use aluminum insulation 
large petroleum storage tank. Alu- 


minum coverings dress plant and give clean, 


Service histories aluminum coverings for 
thermal insulation show that installations have been 


look, service for over years industrial atmospheres 

the special limitations any material con- and are still performing satisfactorily. Experience 

are taken into account its usefulness will has shown that aluminum sheet superior other 

the presence moisture many com- common coverings sea coast and industrial at- 
mospheres, even those contaminated with many types 


pment Divisi d i any ica, New 
Kensingto: —_ Jivision, Aluminum Company of America, New of chemical fumes and dusts. 


3 
5 
4 
d 
| 
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HOUSTON SECTION OFFICERS—Shown 


above they made plans 


their first meeting are 


the newly elected officers Houston Section. From left right they are George Hall, Thornhill- 

Craver Co., secretary-treasurer; Alvan Richey, Cathodic Protection Service, vice-chairman; 

Joseph Caldwell, Humble Oil Refining Co., chairman and Sharpe, Napko Paint 
Varnish Works, trustee, all Houston. 


Caldwell Heads Houston 
Section Effective June 


With 250 the more than 400 mem- 
bers voting, Houston Section members 
elected new officers for the coming year. 
Joseph Caldwell, Humble Oil and Re- 
fining Co. was elected chairman; Alvan 
Richey, Cathodic Protection Service, 
will the new vice-chairman; George 
Hall, Thornhill-Craver Co., secretary- 
treasurer and Sharpe, Napko Paint 
and Varnish Works, was elected trustee. 
New officers are installed the 


June meeting. 


The new officers have had consider- 
able experience NACE activities. Mr. 


Caldwell served vice-chairman 


the 


Section last year. the incumbent 


chairman T-1D Sour Oil Well 
NACE 


rosion, member other 


or- 


technical committees, representative 
the Houston Engineers’ Council and 


charter member the 
Section. 


Mr. Richey, new vice-chairman, 


Houston 


co- 


chairman the Section’s Corporate 
Membership Committee drive, general 


meeting 
held 


chairman the 1955 
South Central Region 


the 


Houston. also active American 


Chemical Society activities. 


Mr. Hall, who becomes secretary- 


treasurer, has served 
chairman during the past year. 


arrangements 


Mr. Sharpe, newly elected trustee, has 


been prominent NACE, both 
Houston Section and 


the 


national 


scope. section activities, served 
secretary treasurer, vice chairman and 


chairman. 


Considerations Pipe 


the author “Economic 
Line Corrosion 


Control,” technical paper presented 
the South Central Region meeting held 
Tulsa last October, and which was 


again presented the 1954 Annual 


on- 


ference held Kansas City last March. 
was chairman the Pipe Line Cor- 
rosion Symposium the annual Con- 
ference held Galveston 1952. 
also member other technical com- 


Section members will attend the an- 


nual social meeting terminating the sec- 
tion year June Diamond Alkali 
park. program swimming, dancing, 
beer and barbecue and plant tour are 
the agenda. 


Teche Section Officers 
Installed Recently 


New officers installed recently 


Teche Section are: Booksh, Jr., 
United Gas New Iberia, chair- 
man; Vernon Sibille, Superior Oil Co., 
La.; Ralph Rice, Tretolite 
Co., Lafayette, secretary-treasurer; Gus 
Vogler, Allen Protection Co., 
Lafayette, trustee. 


Forty-First NACE Section Petitions for Charter 


Organization Meeting 
Held Knoxville 


organization meeting 
members Knoxville, 
resulted the temporary 
the East Tennessee Section 
petition for recognition 
has been forwarded. The sec 
forty-first organized. 

Temporary officers were 
sity Tennessee, Knoxville, 
English, Oak Ridge. 


Permian Section 


Booth Oil Show 


Corrosion 
Basin heard investigator 
ent nature their April 
Featured speaker the Apri 
ing held the Cave 
Hotel, Odessa, was John 
the Western Co., Midland. 
field spoke the confidence 
Federal Bureau 

Conference Kansas City 
sented Tom Newell, Sectio 


The section making plans for 


the Oil Show which will 
Odessa this fall. Tom Smit! 
Ray are charge the arra 
Also the program was 
produced the Reynolds 
the mining, manufacturing 
aluminum. 

was announced that the 


address the section will 


hartz the Atlantic Oil and 
Co., Dallas. 

Slag used stone trickle 
attacked the effluent from 
plant and had replaced 


HALF-YEAR MEMBERSHIPS NACE 


Applications for active membership the National Association Cor- 
rosion Engineers received the Central Office after July Ist, may, 
the option the applicant, for the last half the calendar year— 
July-December inclusive, with $5.00. 


This half-year membership entitles the 
member receive copies COR- 
ROSION magazine for the months 
July-December, inclusive and all the 
benefits the association after July 

you are interested membership 
NACE write for application for 
membership see the NACE Section 
secretary NACE section operates 
your city. 


Applications for membership 
whole the calendar year 
cepted also and copies 
supplied for the whole year 
the supply back issues 


Write to A. B. Campbell, Executive 

NATIONAL ASSOCIATION OF C( 

ENGINEERS, 1061 M & M Bldg., § 
Texas. 
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Pipe Line Coatings and 
Application Covered 
Shreveport April 

Bullock, Interstate Oil Pipe 
Line Co., presented talk 
and gave narration accompanying 
motion picture film pipe line coatings 
Shreveport Section April 20. Mr. Bul- 
lock early types coatings, 
the history applications, new types 
coatings projected coatings the 
ral samples the newer 
available inspection. The film was 
titled Coating Procedures.” 
Plans May meeting which will 
feature ind table discussion were 
reviewed some planning was done 
for the September fish fry the 
period meetings after the May 
meeting. 
Glassec Steel Topic 
Meeting 
Member. the San Francisco Sec- 
tion the March meeting 
heard Staples, research chemist, 
The Co., discuss the design, 
productio: hemical resistance and 
glassed steel equipment. 
discus the broad application 
glassed various acidic environ- 
ments and pointed out the importance 
the developed alkaline resist- 
ant glass. 

With the aid slides, explained 
the various techniques for 
evaluating physical and chemical prop- 


erties steel. Mr. Staples took 
and active part the development 
Teflon schielded gaskets, 
pair plugs and the evaluation the 
chemical durability glass. 
sion period followed the talk. 

The mecting was held the Alouette 
restaurant with members and 
guests present. 


Sprayed Metal Systems 
Scheduled Topic for 
St. Louis May Session 


Resistance Sprayed Metal 
Coatings was the scheduled subject for 
the May meeting Oklahoma City 
Walter Meyer, president 
the St. Louis Metallizing Co., speaker 
told the merits composite coatings 
nated with various vinyl, chlorinated 
and phenol materials. The speaker, 
with almost years’ experience 
metallizing field, NACE member. 

homa City YWCA heard George 
Cupit, Dan Chemical Co., Oklahoma 
City, described method which 1010 
steel can given hardness within 
hardness, Eighteen persons 
heard this Chemic Steel, de- 

Additional 
able at 50 
each 


ich NACE members and 
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Atlanta Section Names 
New Slate Officers 


New officers have been elected 
Atlanta Section follows: Raymond 
Trapp, Midwestern Pipeline Products 
Co., Chamblee, Ga., chairman; George 
Jeffares, Plantation Pipe Line Co., 
Atlanta, vice-chairman; 
Rosselle, Southern Bell Telephone 
Telegraph Co., Atlanta, secretary-treas- 
urer. 


Panel Answers Questions 
Corpus Christi April 


panel seven answered questions 
from the floor the April dinner 
meeting Corpus Christi Section 
Hotel Nueces, Corpus Christi. Thirty- 
three were present. 

Members the panel were Hugh 
Wilbanks, Gas Dept., City Corpus 
Christi; Charles Ward, Magnolia Pipe- 
line Company; Elbert Rankin, Republic 


Responsible publications and businesses Nee 
may obtain permission reprint tech- 
nical material published NACE 
application the association. 


Pipeline Company; Kunkel, Cel- 
anese Corp., Bishop, Texas; John 
Briner Paint Mfg. Co., Corpus 
Christi; Frank Dorr and Walter 
Mach, Cathodic Protection Service, 
Houston. 


FEDERATED 
METALS 
OFFERS 

NEW REPORT: 
PROTECTION 
WITH 

ZINC 


Federated’s Corrosion Advisory Service 
offers you, without obligation, new 
report titled, “Cathodic Protection With 
Zinc Anodes,” prepared Ebasco 
Services Inc. for the American Zinc 
Institute. This new publication reports 
additional findings obtained since the first 
report was issued November, 1951. 

you will find important and valuable 
facts that have influence the proper 
applications zinc anodes. Use coupon 
below for your free copy. 


Zinc Anodes are available from Federated 
standard lengths ft. and ft. 

They are cast Special High Grade 

sq. in. and sq. in. Each has full length 
chemically-bonded steel core rod. 
Silver-soldered connecting wires can 

attached desired. 


your protection system designed for 
magnesium anodes, ask for the 
Federated booklet, “Magnesium 
Anodes for Cathodic Protection.” 


AMERICAN SMELTING AND REFINING COMPANY 


120 BROADWAY, NEW YORK 5, N. Y. 
In Canada: Federated Metals Canada, Ltd., Toronto and Montreal 


Please send FREE copy 


Cathodic Protection With Zinc Anodes 


Magnesium Anodes for Cathodic Protection 


COMPANY 


COMPANY ADDRESS____- 


ZONE 


¥ 
q 

year— 

1 


Houston 2, Texas 


Cathodic Protection 


ALL-CO 
CATHODIC PROTECTION 
Design Installation Surveys 

Equipment Supplies 


ALLEN CATHODIC 
PROTECTION CO. 


P. O. Box 386 Phone EDison 2081 
HARVEY, LOUISIANA 


Offers CANADA 


Complete Service Corrosion Engineering, 


Systems. 
Resistivity and Electrolysis Surveys. 


King St. East, Toronto, Canada 


CATHODIC PROTECTION 


Surveys Engineering 
Installation Maintenance 
Electro Rust-Proofing Corp. 
(N. J.) 

BELLEVILLE NEW JERSEY 


Complete 
CATHODIC PROTECTION 


for special applications; water tanks 
and pipe lines. 


Cathodic Protective Systems 
Designed and Installed 
Coating and Laying Specifications; 


Corrosion Surveys; Consultation On 
All Types of External Pipe Line Corrosion. 


Huddleston Engineering Co. 


Bartlesville 


Again in 1953, we led all contractors in 
Magnesium Anodes installed 


JB catnovic prorection 


(Complete job installation only) 


CORROSION SERVICE LIMITED 


Design and Installation Cathodic Protection 


Selection and Application of Protective Coatings. 


Cathodic Protection 


@ T. D. Williamson 
@ Good-All Rectifiers @ 


Installations. 


MARSHALL 


DEUBER 


114 East 32nd Street 
New York 16, 


your shield against corrosion 
PROVEN EXPERIENCE 


{ 
Installation, Field Survey, Design 
RECTIFIER SYSTEMS GALVANIC ANODES 


HOUSTON KEystone 979: 


CATHODIC PROTECTION 


Distributors and Contractors 
Casing Insulation 


TANKS, FLOORS, FUME DUCTS 
PROCESS EQUIPMENT 


COMPLETE LINE 
PROTECTIVE 


Over Quarter Century Experience 


ATERIALS + CONSTRUCTION ‘+ SUPERVISION 


The CEILCOTE Co. 


LABORATORIES 


Industrial Research 
Soil Performance Tests Coatings 
Bacterial Corrosion 


CORROSION—-NATIONAL ASSOCIATION CORROSION ENGINEERS 


Dow Magnesium 


Anodes @ National Graphite Anodes @ In- 
struments and Insulation @ Contract Anode 


4832 RIDGE RO. 
CLEVELAND 8, OHIO 


Engineering Service 


PARKER 


Consulting Corrosion Engineer 
Surveys — Designs — Specifications 
Personnel Training Courses 
Cathodic Protection Installations 
Cormit Engineering Company 
Building 
No. 1 Main Street, Houston 2, Texas 


Telephone: 
LExington 2-3244 


Engineering Service 


Corrosion Engineering Service 


Pipe Line Coating and Laying 
Specifications 
Design, Installation and Maintenance 
Cathodic Protective Systems 


Heverly Engineering Company 


5425 Chadwick Rd. 
Kansas City, Kansas 


CORROSION ENGINEERING 


SURVEYS DESIGNS SPECIFICATIONS 
Impartial Evaluation 


THE HINCHMAN 
CORPORATION 
Engineers 
Francis Palms Detroit 


FRANCIS RINGER 


Consulting Corrosion Engineer 


Corrosion Tests and Surveys, Cathodic Pro- 
tection Design, Supervision of |r: stallation, 
Personnel 


Hampden Ave. MOhawk 4-2863 
NARBERTH (Suburb. Phila.) PENNA. 


SMITH 
ENGINEERING CO. 


CONSULTING ENGINEERS 
CORROSION PROBLEMS 


Coulter Bldg. Midway 
Ardmore, Pa. 2-9999 


Instruments 


INSTRUMENTS 


For the Corrosion Engineer 


@ Copper Suifate Electrodes 
@ Resistivity Rod & Pipe Prod 


@ AC Bridges 
@ No Current Potentiometer with 
Current Ranges 


COLLINS 


ANGLETON, TEXAS 


Testing 


South Florida Test Service 


INSPECTION TESTING RESEARCH 
ENGINEERS 
(Established 1931) 


Corrosion, weathering tests. 
Four locations in Southern Florida for inland, 
salt atmospheric, tidewater and 
sion exposure tests. 


4201 7th St. MIAMI, FLORIDA 


Write for copies media 
sheets applicable 
advertising your business 
Corrosion readers 


me 
I 
Ma 
Cor 


June, 1954 


CORROSION 
DIRECTORY 


Water and Steam 


WATER SERVICE LABORATORIES, INC. 
Specializing Since 1927 


Water treatment for corrosion 
control buildings, boilers and 
air conditioning systems. 


Main Office—423 West 126 Street, NYC 
Offices Phila, and Wash., 


RING 
Chicago Section 


The Process, method 
depositing non-porous 
nickel steel was the sched- 
uled topic discussion the April 
meeting Section. Richard 
Landon, head the licensing section 
the General American 
Corp., was speaker. 
Besides voting for officers the 
problems. 


neer 


4-2863 
PENNA. Jacksonville Section 


Names 1954 Officers 


Officers for 1954 Jackson- 
Fla. Section are follows: Charles 
Chapman, Virginia- Carolina Chemical 
Alexander, Dozier Gay Paint Co., 
Jacksonville, vice-chairman; Bost- 
wick, City Jacksonville, secretary- 
treasurer. 
Jacksonville and Miami 
uled joint meeting May Miami. 


How CORROSION 
Indexed 


Annually, December issue, cross-refer- 

enced tabular topical index of the ma- 

terial published in the Technical Section 

is published. An alphabetical subject index 

will be published in the December, 1954 

issue, 

Annually, in December issue, an alphabetical 

author index is published, 

Annually, December, tabular index 

the Corrosion Abstract Section is pub- 

lished. 

Monthly, technical articles published Cor- 

rosion are abstracted in the Corrosion 

Abstract Punch Card Service. 

5 Year Index, 1945-49, consisting of a cross- 

tabular topical index and 

ervice alphabetical index was published 
the December, 1950 issue 

Technical Material is indexed in the 
NACE’s Bibliographic Surveys. 
regularly indexed Engineer- 
ndex. 

io _ Scheduled to appear early in 1955 is a | 

tal 10-year index the Technical Material 
Published Corrosion. will consist 

cross-referenced tabular topical index, 

alphabetical subject index and 

author index, 

the NACE Abstract Filing Sys- 
ndex, which used for NACE Ab- 


Punch Card: ienni ibli 


ers 


NACE NEWS 


POSITIONS WANTED 
and 
AVAILABLE 


Active and Junior NACE members may run 
without charge two consecutive advertise- 
ments annually under this heading, not 


over 35 words set in 8 point text type. 

@ Firms seeking employees, regardiess of 
NACE membership, may run an advertise- 
ment of the same specifications in- 
definitely. 


Advertisements other specifications will 
charged for standard rates. 


Positions Available 


Corrosion Engineers. Positions available 
for graduate electrical engineers 
equal. Previous field and design ex- 
perience corrosion mitigation systems 
required. Extensive travel involved. 
Salary open. The Hinchman Corp., En- 
Francis Palms Bldg., Detroit 
ich. 


Sales Representatives for DEL Protec- 
tive Coatings. Protected territories avail- 
able qualified individuals com- 
panies. objection carrying non- 
competitive lines. Write David Long 
East 42nd New York 


Representatives companies handle 
additional established line corrosion re- 
sisting coatings and linings. Protected 
Territories available. Repeat business 
established accounts. Extensive research 
facilities—strong office support. Carbo- 
line Co., 331 Thornton, St. Louis 19, Mo. 


Corrosion Engineer—Graduate engineer 
with field and design experience ca- 
thodic protection systems, Extensive 
travel. Salary open. Harco Corp, 
Box 7026, Cleveland 28, Ohio. 


Positions Wanted 


Corrosion Engineer—14 years’ experi- 
ence, last with major non-ferrous 
alloy producer service chemical 
industry. Wants relocation North East 
with chemical allied industry plant 
corrosion metallurgical engineer. 
CORROSION, Box 54-3. 


Research Engineer—PhD Metal- 
lurgy. Three years’ experience cor- 
rosion research; years heat treat- 
ment metals. Additional knowledge 
hydro- and electro-metallurgy, X-ray 
diffraction, spectro-analysis and powder 
metallurgy. Desires position with less 
travel demands. CORROSION, Box 
54-7, 


Electrical Engineer, BSEE, 38, married, 
veteran. Experience estimating, design 
and supervision installations power 
control, telemetering, carrier, radio, in- 
struments, cathodic protection, etc. 
industrial and gas pipe line. Summary 


request. CORROSION, Box 54-10. 


Positions Wanted 


Chemical Engineer—Eight 
nical sales, experienced chemical con- 
struction desires relocate. Conversant 
rubber, plastic linings, stoneware, syn- 
thetic cements, acid brickwork; also 
design, estimates, supervision instal- 
lation crews. Write CORROSION, Box 
54-11. 


Metallurgist—MS, age 31, married. Ex- 
tensive work liquid metal, fused salt 


and aqueous corrosion. Report writing 


and Supervisory experience. Want re- 
sponsible research development posi- 
tion corrosion physical metallurgy, 
Write CORROSION, Box 54-12. 


Metallurgical Mining Engineer—Law 
degree also, seeks suitable executive, ad- 
ministrative position. Registered profes- 
sional engineer, experienced corrosion, 
metallurgy, mining, production, research, 
government specifications, technical re- 
port Presently self- 
employed, Available immediately. Write 
CORROSION Box 54-13. 


Plant Engineer—Experienced develop- 
ment, project engineering (electrical, 
chemical, mechanical, ceramic), main- 
tenance, cost reduction, application 
corrosion engineering including metals, 
paints, lubricants, plastics and ceramics. 
Desire responsible position East. Age 
42, married. 54-14. 


Lapel Pins 


Approximately 7/16 inches high, 
gold, inlaid with bright red 
enamel background “NACE” 
and deep blue enamel back- 
ground words “CORROSION 
CONTROL.” Ruby center. 


For Association Members Only 


$10 


Address Orders 
Campbell, Executive Secretary 


NATIONAL ASSOCIATION 
CORROSION ENGINEERS 


1061 Bldg., Houston Texas 


ervi 
vice 
ying 
Size 


ASSOCIATION CORROSION ENGINEERS 


ARTHUR MENGEL 


Arthur Mengel, chief chemical en- 
gineer for the American Locomotive 
Company, died suddenly March 
his home Ballston Lake, 
was chairman the Schenectady-Albany- 
Troy Section NACE the time 

joined American Locomotive Com- 
pany 1915 and held various positions 
the company, becoming chief chemist 
Schenectady 1935. was active 
his company’s changeover from steam 
engine Diesel engine production and 
industrial problems including corro- 
sion prevention and new cleaning methods. 


Selection Coatings 
Discussed San Diego 


John Richardson, Amercoat Corp., 
discussed Guideposts for the Selection 
San Diego Section April Fifteen mem- 
bers and guests were present. His il- 
lustrated talk was followed open 
discussion. 


Picnic Scheduled North 
Texas Section May 


North Texas Section planned picnic 
White Rock Lake beginning 
May 14. Wives and children attended. 


THEY ALWAYS COME BACK... 


good pipe protection specification 
like good man—is mighty hard 
find. It’s temptation try cheaper 
lighter felt. But doesn’t pay. 


That’s why pipeliners always come 
back Ruberoid’s Preferred Coating 


National Sales Agents 
DAY COMPANY 
1973 West Gray Ave. 
Houston 19, Texas 
“Serving All Pipe 


warehouse stock all standard sizes 
maintained Houston for emergency shipments 


and Wrapping Specification Coal Tar 
Enamel, shielded 15# tar saturated 
Air-Vent Asbestos Perforated Pipe 
Line Felt. 


Ruberoid’s Air-Vent Felt has proved 
itself The tiny perfo- 
rations are filled with hot enamel dur- 
ing the wrapping. When the enamel 
cools, the felt and enamel coating are 
locked together homogeneous pro- 
tective coating. The resultant saving 
time, money and worry has brought 
forth many compliments. Ask the pipe- 
liner who has used it. 


Send for your free sample Air-Vent 
Asbestos Perforated Felt. Write Pipe 
Line Felt Dept., The Ruberoid Co., 500 
Fifth Ave., New York 36, 


ASPHALT AND ASBESTOS BUILDING MATERIALS 


BOOK REVIEWS 


German Iron and Steel 
Yearbook, 1954. (In German). 
inches, 412 pages, flexible 
Verein Deutscher 
Dusseldorf, Postfach 2507, Germany 

Numerous categories information 

about the personnel, organization, pub. 

lications and activities the VDEh 
included. alphabetical and 
graphical list members part the 
book. 


Lead Handbook for the Chemical 
inches, paper cover. 
Metals Division, American Smelting 
Refining Co., 120 Ney 

well-designed and 

book outlining some deta 

pal mechanical and chemic 
istics lead material 

tion the chemical industry. 
emphasis laid the 


printed 
the 
character. 
OSION 


the material and tables data are 
given showing the order sistance 
ities and cyclic reconstituti 
corrosion-limiting surface 

After general discussion the 
son lead resistant cor the 
book successively discusses grades 
lead, and the various sizes, 
and shapes fabricated pro- 
duced Federated Metals. 

tions for lead linings, with 
common applications for sheet 
lined and bonded lead-lined 


are given. 


list the chemicals chemica 


processes with which lead 


temperatures, creep and velocity 
furic acid. 


Non-Ferrous Foundry Metallurgy. 
497 pages, cloth. 1954 
McGraw-Hill Book Co., 
West 42nd New York 36, 
Per copy, $12.50. 

This comprehensive collection 

British experts the first 

pages the book are devoted 

sideration 
properties liquid metals, 
gases, solidification and other 
rial significance casting. 
ing chapters technology, 

and testing castings and casting 

loys, all British writers, cover what 

appears recommended 

England and Europe with 

castings. Most the 

ter references are 
Two references 
these consisting brief dis 


respect 
ded 
nm sources 
are 


the three principal classes 
are included, although are 
noted the subject index. 
believe castings are not <ely 


shapes. 
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Have HOUSTON Office Now! 


give you 


HOUSTON 


Wayside 


PHONE 


Entworth 2651 


Anodes 


NATIONAL CARBON COMPANY, 


UNION CARBIDE CARBON CORP. 


Magnesium Anodes 


FEDERATED METALS DIVISION, 
AMERICAN SMELTING REF. CO. 


Corrosion Testing Instruments 


el ded chap 


NACE NEWS 


SERVICE 


(NEW ORLEANS) 


800 Block Peters Road 


PHONE 


EDison 2081 


Insulating Materials 
Anode Backfills—All Types 


Chemical Pumps 


McFARLAND ENG. PUMP CO. 


Miscellaneous Supplies 


All-Co Rectifiers 


IMMERSED AIR COOLED, PRICE AND 
DELIVERY REQUEST 


COMPLETE DESIGN AND INSTALLATION SERVICE—Price list equipment available 


Tele WEntworth 2651 


800 Block Peters Road—HARVEY 
Phone—New Orleans—EDison 2081 


Vol. 
j 
| 
au 
CATHODIC PROTECTION COMPANY 


CORROSION 


ATTENDING NORTHEAST REGION’S 1954 SPRING MEETING—(left right) Front row, Frank 
Costanzo, retiring Pittsburgh Section chairman; Kempton Roll, Northeast Region chairman; 
George, program speaker; Bialosky, Pittsburgh past chairman; Renshaw, Pittsburgh 
vice-chairman; Larrabee, NACE director; Peifer, Pittsburgh past vice-chairman; 
Royston, Pittsburgh secretary; Kendall, Pittsburgh past vice-chairman and NACE director; 
Back row, Wallace Cathcart, Pittsburgh treasurer; LeFebvre, Metropolitan New York Section 
vice-chairman; George Best, Northeast region director; Binger, newly elected Pittsburgh 
chairman; Fair, Jr., past chairman Metropolitan New York Section and NACE director. 


OFFICERS LEHIGH VALLEY SECTION—Officers the recently-organized Lehigh Valley 

Section are shown meeting March Keystone Trail Inn, Allentown, Pa. They are, left 

right: Seymoure “Ben” Frye, Bethlehem Steel Co., secretary-treasurer; Earl Erich, Atlas 

Mineral Products Co., Mertztown, Pa., chairman; Byron Godshall, Ingersoll-Rand Co., vice- 
chairman. 


Nee Added Corrosion 
Editorial Review Group 


John Nee, Briner Paint Manufac- 


Barriers Are Discussed 
New York Meeting 


NATIONAL ASSOCIATION CORROSION ENGINEERS 


W.F.Fair, 
Northeast 
Pittsburgh Meeting 


Some 100 corrosion engineers 
Fair, Jr., corrosion specialist 
Koppers Co., Inc., speak about coal 
protective coating systems May 
Pittsburgh. The engineers attended 
1954 Spring Northeast Regional 
sion Conference Mellon Institute, 
Fair said there was lack uptodate 
information coal tar coatings 
coating combinations some the 
current type publications, 
detailed the importance, significance and 
value certain properties hot 
plied coatings and discussed specification 
testing. 

described detail types coal 
tar coatings currently available, how 
select them for specified environments 
and their combination with other ma- 
wrappers and the like. cited the 
proved field performance during the 
coal tar pitch emulsion over hot ap- 
plied enamels, similar toy coat over 
heavy-duty, high-consistency 
cut backs. cautioned 
ers without testing their 
with other materials «pplied. 


This meeting was the second regional 
conference held opened 
with tour the Allegheny Ludlum 
Steel Corporation plant Brackenridge, 
Pa. where steel making facilities and the 
research laboratory were visited. 


Roll, 
New York, chairman 


Kempton 
Association, 


the region spoke the growth the 


National Association Corrosion 


turing Co., Corpus Christi, 
accepted appointment the NACE 
Editoral Review Sub-Committee. 


symposium Corrosion Prevention 
Barriers was featured the April 
meeting Metropolitan New York Sec- 


after 


dinner Hotel 
Hall Pittsburgh. cited the 


Webster 


member Mr. Nee will assist review- 
ing prior acceptance for publication 
manuscripts submitted for publication 
Corrosion. 


tion. The meeting was attended about 
members and guests. 


Topics presented and their discussers 
were: 


tion the Genessee Valley, 
Lehigh Valley 
Region during 


tady-Albany-Troy and 
Sections Northeast 
the year and noted that the region now 
has eleven sections, more than any other 


Southeast Region Has 
Spring Meeting May 


The 1954 Spring Meeting Southeast 
Region was held May Atlanta, Ga. 
Included the day’s program were 
three papers, motion picture and 
tour the Lockheed Aircraft Corpora- 
tion plant Marietta, Ga. Forty at- 
tended the plant tour. 

Papers presented were Comparative 
Cost Magnesium Anodes Recti- 
fiers Coated Pipelines Henry 
Allen, Allen Cathodic Protection Com- 
pany, New Orleans; Fiberglas Corro- 
sion Control Underground Pipe Lines 
John Roadhouse, Owens-Corning 
Fiberglas Corp., Toledo, Ohio; Chemi- 
cal Aspects and Uses Saran Stew- 
art Blackmore, Dow Chemical Company, 
Detroit, Mich. 


Spray Plastic Barriers Lamb, 
Technical Director, Better Finishes and 
Coatings, Inc., Newark, This per- 
tained cobweb stripping type 
barriers, 

Cold Applied Neoprene Linings was 
discussed Kerns, vice-president 
charge sales for Gates Engineering 
Co., Wilmington, Del. with the assist- 
ance the company’s chief chemist, 
Deaconson. 

Plastic Tapes Corrosion Control 
ethylene tapes and their applications was 
discussed Howard Segool, mana- 
ger specialized products, The Ken- 
dall Co., Chicago. 

Volatile Corrosion Inhibitors, dis- 
cussion crystal type and impregnated 
paper inhibitors was the topic 
Black the Product Application Divi- 
sion Shell Oil Company. 

Next meet the section will held 
early fall. 


NACE region. 


sound film “Alsimag Custom 
Ceramics,” 
pany, Midland, Mich. the effect 


Technical 


an 


alloying and impurity elements 
nesium alloy cast anodes were the 


cluding items the program 


Members NACE may run 
Wanted classified 
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Corrosion Failures Anchor Guy Rods Probed 


Sour Crude Pipe Line and Tank Design and 
Operating Recommendations Are Drafted 


Recommendations for design and op- 
eration pipe lines and tanks sour 
crude service which are likely result 
reduced corrosion damage have been 
proposed reports submitted T-2F 
Internal Corrosion Crude Oil Pipe 
Lines and Tanks (Formerly TP-18A). 
Two members the committee, Lyle 
Sheppard, Shell Pipe Line Corp., and 
Jack Barrett, Stanolind Oil Gas 
Co., collaborated the report, which 
will incorporated later formal re- 
port the committee. 


Construction Recommendations 
These recommendations included: 
Materials Construction materials least 

susceptible damage crude oil should 
selected and where metals different 
solution potentials are used they should 
separated from one another electri- 

Projections and crevices should 
eliminated prevent scale collection. 

Gradients should permit draining 
brine. 

Oxygen admission should restricted. 

Dead oil spaces should minimized. 

Sump bottom tanks permit better re- 
moval bottom sludges and water than 
flat bottom tanks. 

Floating roof tanks reduce vapor phase 
corrosion. 

Welded areas should stress-relieved. 

Operation—Their 
clude the following items operation: 

Fill lines should designed impart 
swirling motion. 

Flushing roofs fixed-type tanks 
with oil beneficial. 

Automatic valves exclude oxygen 
are worthwhile. 

Daily temperature fluctuations should 
studied and operations adjusted where 
possible minimize breathing 
oxygen, 

Tanks should not discharged too 
low level. 

Tanks should handle the same grade 
oil consistently and mixing grades 
should minimized. 

Even, consistent flow rates high 
velocity should maintained. 


Pipeline Design Considered 

The report also makes recommenda- 
tions concerning the design and opera- 
pipelines crude service. These 
include: 

Design should such normal 
will carry most scale and brine over 
high spots. 

and scale traps should located 
points are created past 
which brine and scale will not car- 
and crevices inside the 
should avoided. 


Scraper inlet and outlet traps should 
provided. 

Provisions for cleaning should made 
for sections line where velocity re- 
duced. 

Scale and brine traps the suction 
side pumping stations lower internal 
corrosion station equipment. 

Dead oil space should minimized. 

Keep oxygen out the lines much 
possible. 

Turning pipe will lengthen its service 
life even though corrosion not stopped. 

Regular scraper programs are advis- 
able. 

Line velocities should kept high 
possible. 

Mixing different grades oil should 
minimized. 

Dead spaces, such scraper trap bar- 
rels and river loop lines should flushed 
regularly with oil. 


Two Committees Shifted 
T-2 Pipe Lines 


Two technical committees have been 
shifted from T-6 Protective Coatings 
T-2 Pipe Line Corrosion, T-6D, now 
designated T-2G Coal Tar Coatings 
for Underground Use and T-6L now 
designated T-2H Asphalt Type, Pipe 
Coatings. 

Stewart, Sun Pipe Line Co., 
chairman T-2 said officers the 
committees will the same. 
Kelley, Mavor-Kelly Co., Houston 
chairman and Fair, Jr., Koppers 
Co., Inc., Westfield, vice-chair- 
man T-2G. Schmidt, California 
Research Corp., San Francisco chair- 
man and Reynolds, Pacific Gas 
Electric Co., San Francisco vice-chair- 
man T-2H. 

T-2J, new committee, has -been 
formed under T-2 and will study pipe 
wrapping materials. Clark Bailey, 
Johns-Manville Sales Corp., New York 
has been asked take the chairmanship 
the new group. 


Ashbaugh Named 


Ashbaugh, Carbide and Carbon 
Chemicals Co., Texas City 
elected vice-chairman T-5 Cor- 
rosion Problems the Process Industries. 

Bacteria have been found that will di- 
gest phenols effluent treatment plants. 
Iron had removed from effluent 
chemical plant before filtration be- 
cause iron bacteria clogged the treat- 
ment plant. 


Galvanic Currents 
Believed 
Principal Cause 


Corrosion failures one year steel 
anchor guy rods Rural Electrification 
Adminstration transmission lines has 
been reported T-4A Effects 
Electrical Grounding 
(Formerly TP-12). Several instances 
which steel guy anchor rods were badly 
damaged galvanic currents between 
the rods and copper clad ground rods 
were reported. Both rods were connected 
the common neutral conductor the 
distribution lines order ground the 
conductor most effectively. 

Current low milliamperes 
flowing from the anchor rod earth 
year cause failure. Such current 
would remove about pound metal 
year, and this, concentrated over 
small area the rod, could cause 
serious damage. 

Means reducing the corrosion from 
galvanic currents this type installa- 
tion were discussed, including plastic 
coatings the anchor rods and install- 
ing insulators the guy wire break 
circuits. Application cathodic pro- 
tection and changing the system all- 
steel construction were considered. 

The need for galvanizing was ques- 
tioned because was pointed out the 
zinc probably would consumed 
about two years anyway. Protection 
all-steel system cathodically would 
require only very small percentage 
the drain current that would needed 
protect mixed steel and copper 
system. 

The committee has considered previ- 
ously the idea using all steel ground- 
ing systems for power stations, sub- 
stations and industrial plants. One 
member reported several all steel ground- 
ing systems had been installed sub- 
stations and one large steam electric 
station, most which have been cathod- 
ically protected. Results these test 
installations are expected com- 
municated the committee soon. 

External corrosion heating tubing 
imbedded concrete floors carry 
circulating hot water was discussed also. 
While greatest damage believed 
occur transit system garages and 
other similar installations, was pointed 
out considerable damage 
stallations has been suffered also. Ca- 
thodic protection for home systems 
usually magnesium anodes while 
larger systems require rectifiers. Cor- 
rosion the systems has been laid 
stray current and galvanic 
tween steel and copper water pipes. 

Catalytic oxidation fumes consid- 
ered feasible air pollution control 
measure under certain conditions. 


\ 
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Varying Criteria Used Companies 
Protection Underground Lead Cables 


Varying criteria are used operators 
plant involving underground lead 
sheathed cable determining whether 
not corrosion taking place. This 
conclusion was reached result in- 
formation supplied T-4B-2 Cathodic 
Protection Cable Sheaths during dis- 
cussions held recently the group. 

One member described results 
procedure for reducing corrosion caused 
deicing salts involving installation 
electrically-heated street car switches and 
flushing ducts and installations. Current 
density was reduced from ma/sq. 
ft. cable some instances. This mem- 


You don’t need special- 
ist recognize Corrosion. 
But you need one 
treat successfully. The 
skill required achieve 
complete corrosion con- 
trol comes only from the 
knowledge and experience 
gained through years 
practical application. 


ber felt criteria should related current 
densities rather than 
potentials, asserting his experience showed 
corrosion was unlikely when discharge 
was less than ft. cable. 
Working limits reported another 
company for plain lead sheath stray 
current areas without cathodic protec- 
tion were cable-to-earth potential 
—.15 —1.5 volts measured ground 
electrode the same material the 
cable sheath. said that cable-to-earth 
potential excess —1.5 volts may 
lead corrosion especially potentials 
fluctuate. The —1.5 volt value the 


Recognition that fact one reason more and more people are turning 
E.R.P. for assistance corrosion problems one reason that thousands 
buried submerged steel structures all types have been successfully pro- 
tected against corrosion E.R.P. engineers. Corrosion specialists for over 
years, these men are highly trained and well equipped help you with your 


corrosion problem. Write for full information today. 


DESIGN 
MAINTENANCE 


ELECTRO RUST-PROOFING CORP. J.) 


BELLEVILLE NEW 


JERSEY 
REPRESENTED PRINCIPAL CITIES THE UNITED STATES 


rent areas. 

Another opinion was expressed 
cerned the relative merits 
half cells. Widespread experience One 
member asserted, demonstrated that the 
lead ground plate and lead chloride half 
cell are less reliable for measuring cable. 
to-earth potentials than Copper-copper 
sulfate half cells. said made 
numerous measurements which 
bright new piece lead sheath 
mediately after cleaning will measure 
sulfate half cell, depending the nature 
the soil and composition the sheath 
material. The applicable specific 
between —.55 and —.62 volt for 
type sheath given soil has 
satisfactory reference zero de. 
termining cable-to-earth potentials when 
lead ground plates are used. 

This member said his company, using 
this criterion base strives for any 
negative cable-to-earth potential 
stray current areas. 

Working limits for satisfactory cable- 
to-earth potentials were given follows 
one member: 

non-stray current areas: Tape and 
per sulfate half cell. 

Thermoplastic covered, volt 
permanently installed lead 

Jute protected, —.15 volt 
lead ground plate. 

Polyethylene volt toa 
permanent lead ground plate. 

Whenever possible, was pointed 
out, sheath current loss earth used 
final criterion. 

One member felt that while sheath 
current measurements for current loss 
pickup are practical for long distance 
telephone cables they may not 
cable networks congested city 
areas. Surveys this member using 
12-inch plug pulled through line ducts 
are used final criteria congested 
pickup from manhole manhole then 

Cases were cited cable-to-earth po- 
with evidence discharge current 
earth from cable. applying cathodic 
protection this member found shift 
potential the manhole only 
volt cable-to-earth indicates duct 
vey necessary check adequacy 
protection. 

Results the committee’s survey 
Rectifier Ground Bed Design and 
tion indicate that most companies 
not have set rules governing design and 
placement rectifier ground beds 
interference measurements. 
reported that while electrolysis 
tee work functions well urban areas, 
the question cooperative action 
rural areas was unsettled. 

rural areas, said, company 
stalling subsurface structure may have 
but may not advised structures 
added later. Field checks are 
plied some time after installation 
Full cooperation 
notifying other utilities 
than after installation made. 
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Proposed Standard 
Pipe Coating Conductance 
Now Being Circulated 


proposed standard measuring 
leakage conductivity pipe line coat- 
ings circulating among members 
for Measuring Pipe Coating Conduct- 
ance (Formerly TP-17). the draft 
approved committee members will 
forwarded report the commit- 

publication. 
standard, among other 
things, proposes and includes the follow- 
items: 

Defines leakage conductance sub- 
surface pipe line the unit current 
per unit arca that will pass when unit 
potential between the pipe and re- 
mote 

Test are specified and 
suggested set detailed. 

for the tests are specified 
and outlined. 

Calculat ons for general method are 
given formula form and 
calculation method given 
for conditions. 

section reporting results in- 
cluded. 

the proposed standard 
includes standard derivations ap- 
proximate method and the attenuation 
method, 

Curves for establishing limits within 
which the general method may used 
with accepiable accuracy are given. 

Suggested recording forms are given. 

Huddleston, Huddleston Engi- 
neering Bartlesville, Okla., chair- 
man the committee reports that the 
committee believes the revised draft 
represents current best thinking the 
problem measuring pipe coating con- 
ductance. Mr. Huddleston says that use 
leakage conductivity criteria coat- 
ing specifications and: state code require- 
ments, well the evaluation 
coating materials and application tech- 
niques make necessary recommend 
uniform methods for measuring and 
testing, 


Committee Coatings 
Research Organized 


new unit committee, T-6R Pro- 
tective Coatings Research has been or- 
ganized T-6 with Robert Steiner, 
Atlas Mineral Products Co., Mertztown, 
consist one member from each the 
units committees T-6. 

The function the group cor- 
relate coatings research and appoint task 
get available material and de- 
termine who will testing. 

One project contemplated develop- 
ment specific coating application in- 
whether such project feasible. 


_T-6 Coatings has under, considera- 
tion the advisability forming unit 
committee investigate “Coatings and 
Linings Water Tanks Operating Under 
Variable 


Additional copies are avail- 


able cach NACE members and 
each 


Vital protecting 
pipe, too! 


Prolonging the service life your steel pipe our responsibility. 
why PLS engineers all out give you the finest protection that 
experience, modern techniques and precision equipment can provide. The 
coating and wrapping operation all PLS plants follows the same 
pattern that characterizes every other step the protective process. Quality 
materials, applied specialists 

and built equip- 

ment, always add the kind job 


you have right expect. 


PIPE LINE SERVICE 


Pioneers Steel Pipe Protection 
General Offices and Plant: Franklin Park, 


Plants Glenwillard, Penna.; Longview, Texas; Corpus Christi, Texas; 
Harvey, La.; Sparrows Point, Md.; and Monmouth Junction, 
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Carbon Dioxide Eyed 
Corrosion Factor 


Sweet Oil Wells 


Some relation may exist between the 
extent corrosion and the carbon di- 
oxide content fluids produced 
sweet oil wells, studies T-1C 
Sweet Oil Well Corrosion indicate. In- 
dustry-wide studies show corrosion some- 
times independent water production 
and may severe when little 0.1 
percent water produced. This type 
corrosion also may independent 
carbon dioxide content the fields. 
These two factors distinguish the prob- 


CORROSION 
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lem from the more common type cor- 
rosion which depends water produc- 
tion and carbon dioxide content. 
there was similarity between corrosion 
causes these relatively water-free 
sweet oil wells and the causes corro- 
sion gas condensate wells. was rea- 
soned that carbon dioxide could the 
deciding corroding agent was 
gas condensate wells, but investigation 
indicated this was not uniformly true 
because instances damage when car- 
bon dioxide can hardly detected were 
found. Much work has been done de- 
velop theory which will explain corro- 
sion the absence substantial volumes 
either water carbon dioxide. 
Tubing from corroded wells was ex- 
amined and the information thus secured 


Makes Water-Flood Pay! 


Resists 
corrosion 
brine. 


ends velocity 
erosion. 


Insulates 
against 
electrolytic 
action. 


Glassy surface 


Water flooding pays off only 

when injection costs are low— 

costs are low your injection 
tubing given long life 
TK-43 lining. 


Brine and other water used for 
secondary recovery corrodes tubing 
with vicious speed—but 

the tubing guarded TK-43’s 
triple protection: resistance 

the bite brine; glassy surface 
that ends velocity-flow erosion; 
and plastic insulation 

against electrolytic action. 


Have your new existing strings 
lined with TK-43 now Tube- 
Kote experts. paraffin 
similar nuisances are cutting your 
production profits other 

wells, get the story other Tube- 
Kote tested products such 

TK-2 and plastic pipe. 


Write for data see Tube-Kote 
pagés Composite Catalog. 


TUBE-KOTE, INC. 


Box 20037 25, Texas 


laboratory under controlled conditions 
instances the same type corrosion 
The corrosion was characterized 
sharp pitting. The whole the tubing 
was coated with dark 
honeycombed This 
proved acid soluble and 
removed disclosed another layer scale 
white material. The second layer 
proved acid insoluble and was te. 
moved mechanical means. 

Chemical analysis the second scale 
showed principally calcium and 
barium sulfate, containing hygroscopic 
salts sodium and magnesium 
chloride. This scale covered the entire 
tubing surface, both pitted and 
parts. Scale the pits conformed the 
contour the pits. 

reproduce this type corrosion 
the laboratory airtight box was 
kept charged with nitrogen 
phere which was saturated bubbling 
the nitrogen through water entered 
the box. Steel coupons were left the 
box for days. 

The coupons were pretreated dif- 
ferent ways, some being coated with 
composition representing the scale found 
the corroded tubing and the others 
left blank. the end the test the 
changed while severe pitting occured 
the coupons which had been precoated, 

While satisfactory explanation 
the reason for the scale deposits the 
well has not been obtained, was 
ous developed from produced fluids, 
believed the scale causes corrosion 
because hydrolysis. Calcium and ba- 
rium sulfate being sparingly soluble ma- 
terials, they hydrolized the presence 
hood The hydrolysis forms sulfuric 
acid. Because calcium sulfate consid- 
erably more soluble than barium sulfate 
may more corrosive. 

The water neceessary for this reaction 
captured the hygroscopic salts 
present and because only very small 
amounts water are needed may 
thought being practically water- 
independent. 

Only tentative conclusions have been 
drawn date the committee. More 
comprehensive tests are being run ex- 
ploring the variables physical and 
chemical composition materials 
volved and exploring the relative merits 
preventers. 


Extension Approved 
For Sulfide Stress 


Corrosion Investigation 


least another year’s continuation 
the research into sulfide stress 
cracking has been recommended 
The research, supervised the 
Robertson Yale University. has 
been under way for two years. 

Fundamental factors for the 
failure cracking oil well 
ment subjected high pressure 
containing hydrogen sulfide 
investigated. The committee says the 
work Yale has progressed 
factory manner and reports what has 
been far have been 
companies who contributed 
search fund. 
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Organics Favored Condensate Well Inhibitors 


Organic inhibitors continue pre- 
ferred for control corrosion 
densate wells, according discussions 
among members T-1B Corrosion 
Oil and Gas Well Equipment 
recent NACE meeting Kansas City. 
Buchan, Humble Oil and Refining 
Co, Houston, chairman said cost pro- 
tecting wells, depending the field and 
operator varies from $600 $700 year. 

Some committee members reported 
three liquid inhibitors are being used 
experimentally with encouraging results. 
They are periodically dumped into the 
top tubing annulus and not re- 
quire dilution, When not diluted, how- 
ever, the well must shut for 
least hours. Weekly injections are 
usually, but injection every 
two weeks adequate some cases. 
Most operators, however, treat wells 
daily diluted inhibitors. 

Indicate Success 

Some operators reported that tubing 
caliper surveys taken after two years’ 
use the dumping technique indicate 
corrosion been stopped. 
where isolated wells were found not 
have corrosion stopped believed 
was because shut time 
cient. Volume chemical used varies 
from one quart per million cubic feet 
one quart per three million cubic feet. 

Treatment with inhibitors stick 
form, reported results indicate, must 
done more frequently than when liquid 
inhibitors are used. Current practice 
treat wells daily first and then 


Transportation Group 
Re-Named 


The name Unit Committee T-3E 
has been changed from “Transportation” 
“Railroads” recognition the fact 
the committee’s work far wholly 
the railroad industry. Bardwell, 
Chicago Eastern Railroad, Danville, 
has been named chairman and 
Magee, Association American Rail- 
roads, Technology Center, Chicago, has 
been named vice-chairman. 

Two task groups have been organized 
under the committee follows: 

T-3E-1 Corrosion Railroad Tank 
Cars headed Spraul, General 
American Transportation Corp., East 
Chicago, Ind., with Jekot, Lith- 
cote Corp., Chicago, vice-chairman. 
The group was formerly identified 

T-3E-2 Corrosion Railroad 
Hopper Cars headed Robert Byrne, 
Association American Railroads, Chi- 
cago. The group identified 
tormerly 

third group organized under 
Swann, Standard Railway Equip- 
ment Hammond, Ind., will des- 
Materials for Railroads. 


Cast Iron Pipe Demand 


continuing high level demand for 
iron pressure pipe fittings 
throughout 1954 indicated anal- 
trends prepared the Business 
and Services Administration, 
given for the increased demand. 


TECHNICAL COMMITTEE NEWS 


treat every other day twice weekly and pressure tested. was estimated 
when iron content effluent drops. the best way determine the amount 
Success with weekly injections was chemical needed was make the de- 
uniformly reported. Further the individual casing, 
are under way improve efficiency iron content criterion. 
stick inhibitors. Two operators reported mechan- 
Dual Completion Problems ically driven radial piston type pump 
Successful corrosion mitigation dually injecting inhibitors. Injection was 
completed wells can achieved one barrel per hour rate against 5000- 
using organic inhibitors the pound pressure. Satisfactory results were 
was questioned whether corrosion can reported pumping undiluted chemicals but 
when the well the casing starts pro- 
ducing salt water and tends load liquids which would the case 
and die. One triple completion was diluted chemicals were used. The 
tested and found corrosion-free pump could pump hydraulic fluid into 
when pulled outer casing was calipered the diluted chemical was injected. 


Water conditioning problems 
are individual, 


SURE YOU 
THE WRIGHT ANSWER 


While each water conditioning problem different, they all 
have one thing common: not solved properly they can 
costly terms maintenance time and production losses. 


With the Wright Water Conditioning Service, your water 
conditioning treated individual problem from start 
finish. Without obligation your part, Wright will make 
scientific laboratory analysis your problem, then submit 
written proposal for its solution. After you adopt our recom- 
mendation, Wright will maintain constant field and laboratory 


check insure proper performance. 


sure you get the Wright answer. Write, wire call today. 


WRIGHT CHEMICAL CORPORATION 


GENERAL OFFICES AND LABORATORY 
619 WEST LAKE STREET, CHICAGO 6, ILLINOIS 


Offices Principal Cities 


Softeners, Filters and other external Treating Equipment 
@ Nelson Chemical Proportioning Pumps 
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Officers Are Changed 


Eleven Committees 


The following officers have been 
for technical committees: 

T-1B Condensate Well Corrosion 
ton, vice-chairman. 

T-1D Sour Oil Well Corrosion 
Great Bend, Kans., one the commit. 
tee’s two vice-chairmen. Mr. Koger also 
one two vice-chairmen for 
Oil String Casing 


T-1F Metallurgy Oil and Gas 
Well Equipment has the following new 
officers: Radd, Continental Oil Co, 
Ponca City, Okla., chairman; 
rent, Oil Well Supply Co., Oil City, Pa, 
vice-chairman. 

T-1H Oil String Casing Corrosion, 
Elkins, Shell Oil Company, 
land, Texas, one two 

dures for Measuring Pipe Con- 
ductance. Heverly, Engi- 
neering Co., Kansas City, vice-chairman, 

T-4A Effects Ground- 
ing Corrosion. Ray Wainwright, 
University Illinois, Urbana, chairman, 

T-4B-6 Stray Current ctrolysis, 
Svetlik, Indiana Public Service 
Hammond, Ind. 

T-4F Materials Selection for Cor- 
rosion Mitigation the Utility Indus- 
try. Robert Ashline, Dept. Water 
and Power, Los Angeles, vice-chairman, 

T-5A Chemical In- 
dustry. Zimmerer, Westvaco Chlor- 
Alkali Div., Food Machinery Chemical 
Corp., Charleston, Va., 
Zimmerer also chairman Task 
Group T-5A-4 Chlorine. 

T-5B High Temperature 
sion. John Halbig, Armco Corp, 
Middletown, Ohio, chairman. 

T-6E Protective Coatings Pe- 
troleum Production, Robertson, 
Phillips Petroleum Co., Bartlesville, 
Okla., chairman. 


Practical Test for Water 
Diesel Fuel Given 


practical, in-the-field test for water 
contamination oil used diesel 
gines described paper presented 
before the international meeting The 
American Society Mechanical 
neers Mexico City, March 10-12. The 
paper states when a few drops ot oil 
are placed electric hotplate 
other hot piece metal, sputtering will 
indicate the presence water 

The paper, “Factors Affecting 
Drain Practices for Diesel Engines,” 
Lewis Moody, Jr., and John Gibb, 
Socony-Vacuum Oil Co., Inc., may 
obtained writing for Paper No. 
54-MEX-3, ASME Order Dept., 
39th New York 18, 
cents. 


Finkbone Honored 


Research Division, Armco Corp, 
Middletown, Ohio has been the 
annual award The 
guished service the and 
the galvanizing industry. 
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The section steel pipe shown above big 
bender” ... the machine illustrated putting custom- 
made bend the pipe fit curved section the 
saves lot work and expense taking 
care tough angles right the job. 


This section pipe, like every other part this 
pipeline, will treated with Barrett Coal-Tar Protec- 

tive Coating provide long-lasting protection. Barrett 
high-quality protective coatings cover all the angles 
pipeline construction, rough terrain, tough 
handling, and nasty weather conditions. It’s inter- 
esting fact that these top-quality protective coatings 
while they lengthen the life steel pipeline indefi- 
nitely, increase the cost only the smallest fraction. 
And when you specify Barrett you are getting the fin- 
est protective coatings plus expert technical assistance. 


100 Years Experience 


“on big bender” 


The Barrett Technical Service Group assists you 
right from the blueprint stage. They help you select 
the coating for your pipeline which provides top pro- 
tection minimum cost. the field, Barrett Service 
Representatives are always ready for the spot 
check-ups, advice and assistance with the preparation 
pipe and application coating. welcome the 
opportunity place the Barrett Technical Service 
Group your service. For detailed information 
phone, write, wire Barrett. 


Approved Barrett Applicators are available for field 
special work throughout the country. 


BARRETT DIVISION, Allied Chemical Dye Corporation, 


rett Company, Ltd., 5551 St. Hubert St., Montreal. 


BARRETT PROTECTIVE COATINGS 
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Belgian Publications 
Corrosion Received 


Berman, research director the 
Belgian Association for the Study, Pro- 
duction and Use Materials has sent 
Central Office collection publica- 
this group devoted protection against 
corrosion. 

All publications are French and ap- 
are: Studies Paint Systems for Pro- 
tection Against Atmospheric Corrosion 
Pierre Van Rysselberghe 
Bermane; Fifteen Years Investiga- 
tion Atmospheric Corrosion Bel- 
gium, proceedings report the 
rust Paints, summary report pre- 
1953 meeting Brussels; Protection 
Metallic Structures Against Atmospheric 
Corrosion, reprinted from L’Ossature 
Metallique, June 1953; Protecting 
Steel Against Corrosion Through the 
Use Alloying Materials, reprinted 
from L’Ossature Metallique, January, 
1952; General Report the Activities 
Commission No. 4—1948-50. 

bibliography publications Sec- 
tion (Commission) also has been issued, 
beginning with 1936. 

Other publications sent include: Cor- 
relation Results Accelerated Tests 
and Location Tests, Determination 
the Variation the Physical Proper- 
ties Paints Function Time. 


Pressure Welding Finds 
Use Production 


Excellent welds copper and alumi- 
num are secured through the use 
tools similar pliers which exert tre- 
mendous pressures small areas. The 
method now being adapted production 
lines, Barnes, vice president 
engineering and production, Utica Drop 
Forge and Tool Corp. told meeting 
tool engineers April 29. The session was 
one those during the 1954 American 
Society Tool Engineers’ 22nd Annual 
Meeting held Philadelphia. The method 
was developed first England, Mr. 
Barnes said. 

How chilling metals 120 degrees 
below zero increases hardness and im- 
proves uniformity was described 
Jamison, assistant the president 
Sub-Zero Products Co., Cincinnati. 

Chromate conversion coatings met- 
als help protect them from rust and yet 
provide excellent base for oil paints, 
Ostrander, service manager 
Allied Research Products, Inc., Balti- 
more, reported. recommended the 
coatings substitute for zinc coatings. 

Radioactive particles introduced into 
underground pipe lines will assist lo- 
cating leaks and plugs, reported Lionel 
Goldring, Nuclear Development Associ- 
ates, Inc., White Plains, 


Marburg and Gillette 
Lecturers Are Named 


Harold Dodge, Quality Results 
Engineer and member the technical 
staff Bell Telephone Laboratories, 
Inc., will present the 28th Edgar Marburg 
Lecture “Interpretation Engineer- 
ing Data.” The lecture will given during 
during the annual meeting the Ameri- 
can Society for Testing Materials Chi- 
cago June 13-18. 

Richard Templin, Assistant Direc- 
tor Research and Chief Engineer 
Tests, Aluminum Company America 
will present the third Gillett Me- 
morial Lecture Alumi- 
num.” The lecture, sponsored jointly 
ASTM and Battelle Memorial Institute 
also will given during the annual 
ASTM meeting. 


German Working Party 


Corrosion Revived 


The German Working Party Cor- 
rosion, which held its last meeting 
international body Frankfurt 
Main 1943 has scheduled corrosion 
congress Frankfurt November 
and 12, 1954. Dechema has assumed 
management the vent, which will 
also the annual general meeting 
Dechema. 

The working party will formed 
representatives from the following 
organizations: German Chemical Appa- 
ratus and Equipment Association, 
German Metallurgical Association, Ger- 
man Society Gas and Water Engi- 
neers, The Society German Chem- 
ists, The Society Naval Architects, 
The Society German Iron and Steel 
Makers and the Society German 
Engineers. 


Leonard Hill Group Has 
Corrosion Publication 


Corrosion Technology, new publica- 
tion the Technical 
Group, Leonard Hill Ltd., Stratford 
House, Eden St., London N.W. 
being included initially section 
the company’s monthly periodical Chem- 
ical and Process Engineering. 


Vol. No. the publication in- 
cludes Corrosion Problems Ammo- 
nium Sulphate Manufacture 
Bamforth, The Power-Gas Corp., Ltd.; 
Corrosion Control for Ships and Marine 
Structures, staff report the work 
the Corrosion Group the Society 
Chemical Industry; Corrosion and De- 
Polytechnic, London and numerous con- 
densations and digests other material 
corrosion mitigation. 


New British Magazine 
Corrosion Started 


“Corrosion Prevention and Control,” 
periodical published 140 Cromwell 
Road, London, S.W. which said 
not affiliated with any British 
technical organization now 
subscribers the United 
Copies the March, 1954 issue, Vol. 
No. were made available the recent 
NACE Tenth Annual Conference and 
Exhibition Kansas City. 

Contents the first issue include ar- 
ticles cathodic protection, zirconium, 
paints, plastics and numerous 
ports corrosion activities, including 
the meetings technical organizations 
Great Britain. The book 
addition the cover. pro- 
gram outlined indicates the 
intends cover theory 
ism, corrosive environments, testing, 
prevention and materials. 


Near East Engineering 
Schools Are Listed 


Engineering schools the Near East 
number least eight, according re- 
liable information recently supplied. 
statement published the February, 
1954 issue that the 
Technion was the only engineering school 
the Near East was error. 

Engineering schools include: Ameri- 
can University Beirut and French 
University Beirut, Lebanon; College 
Engineering the Syrian University 
Aleppo, Syria; University Cairo, 
University Alexandria and University 
Aswan, Egypt; Royal College En- 
gineers, Baghdad, Iraq 
College Istanbul, Turkey. 


Proved Reserves Oil 
And Gas Increase Again 


According the American Petroleum 
Institute, proved reserves liquid pe- 
troleum and gas rose new 
all-time peaks 1953 despite the high- 
est production rates history. Proved 
reserves liquid petroleum now total 
34.3 billion barrels and those naturai 
gas 211.4 trillion cubic feet. Additions 
proved reserves were accomplished 
the face record-breaking 
oil and gas 1953. 


Havey Reelected 


Marshall Havey has been 
president the American Zinc Insti- 
tute. Havey assistant tlie pres 
ident the New Jersey Zinc 
New York City. 
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signal 


sheet steel metallurgy 


THE greatest advent the sheet galvanizing 
industry since its inception the continuous strip 
galvanizing line. Although zinc has been used 
protective coating for iron and steel products 
for more than century, this change method 
application has established new standards 
corrosion resistance, workability and surface 
quality for galvanized sheet steel. 

continuous galvanizing process im- 
parts greater ductility the steel base and results 
lighter, more uniform coating which takes the 
toughest forming without cracking, flaking, 
peeling the zinc coating. 


Continuous galvanizing line 
Courtesy: Wean Engineering Company 


Zinc used protective coating more than 
any other metal. fact, galvanizing accounts for 
the largest use. easy apply, low 
cost, readily available and lends itself 
especially well continuous processing. 
Furthermore, zinc gives double protection. 
addition providing mechanical barrier 
corrosion-resistant metal, zinc protects steel 
galvanic action. result, rusting the steel 
cut bare spots caused mechan- 
ical injury the avoided long 
enough zinc remains nearby preferentially 
attacked. 


$T. JOSEPH LEAD COMPANY 
250 PARK AVENUE, NEW YORK 17, 
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CORROSION 


efficient 
economical answers 
your pipeline 
corrosion problems! 


WOOD-LINED 
STEEL PIPE 


Combines the strength steel with 
the durability wood. Provides 
these outstanding advantages low 
long life, excellent chemical 
resistance, greater flow capacity, high 
structural and impact strength, light 
weight. Ideal for corrosive liquids, 
gases and fumes. 


SARAN RUBBER-LINED 
STEEL PIPE 


Affords maximum resistance abra- 
sion, and corrosive oils, greases, 
solvents, bleaching liquors, fats, acids 
and other chemicals and aromatics. 
All Saran rubber linings are carefully 
applied hand and are rigidly in- 
spected trained personnel and 
electric spark testing devices. 


PIPING 
ASSEMBLIES 


Michigan Pipe Company has been 
leader the production special 
purpose piping since 1869. Fabricated 
fittings and assemblies are pro- 
duced exact specifications car- 
bon steel, stainless steel and Monel 
metal. 


All types MPC corrosion-resistant 
come standard lengths and 
special order your specifications. 
For additional information concern- 
ing your special needs write our 
Engineering Department. 


Inter Society Corrosion Committee 


CORROSION MEETINGS 
CALENDAR 


June 
12-25 American Institute Electrical 


Engineers, General Summer Meeting, 
Biltmore Hotel, Los Angeles, Calif. 


13-18 American Society for 
Materials, Annual Meeting and Ex- 
hibit, Sherman Hotel, Chicago, 


20-24 Canadian Gas Association, Banff 
Springs Hotel, Banff, Alberta, Canada. 


American Society Mechanical 
Engineers, Hotel William Penn, Pitts- 
burgh, Pennsylvania. 


20-25 American Institute Chemical 
Engineers (National Meeting), Uni- 
versity Michigan, Ann Arbor, 
Michigan. 


28-29 Michigan Gas Association, The 
Grand Hotel, Mackinac Island, Michi- 
gan. 


28-30 American Society Heating and 
Ventilating Engineers 
Meeting), New Ocean House, Swamp- 
scott, Mass. 


(No Date) National District Heating 
Association, Annual Meeting. 


July 

American Society Refrigerat- 
ing Engineers, Hotel Olympic, Seat- 
tle, Washington. 


Sept. 

Electrotechnical Com- 
mission, Golden Jubilee Meeting, Univer- 
sity Pennsylvania, Philadelphia, Pa. 


8-10 Pacific Coast Gas Association, 
Victoria, British Columbia. 


12-16 American Institute Chemical 
Engineers (National Meeting) Hotel 
Colorado, Glenwood Springs, Colo. 


28-29 Texas Mid-Continent Oil and 
Gas Association, Baker Hotel, Dallas, 
Texas. 


Sept. 29-Oct. Porcelain Enamel In- 
stitute, Annual Meeting, The Green- 
briar, White Sulphur Springs, West 
Virginia. 


Oct. 


The Electrochemical Society, Fall 
Meeting, Boston, Mass. 


American Gas Association, An- 
nual Convention, Atlantic City, New 
Jersey. 

11-15 American Institute Electrical 
Engineers, General Fall Meeting, 
Hotel Morrison, Chicago, 


12-15 National Association Corro- 
sion Engineers, South Central Re- 
gional Meeting, Dallas, Texas. 


Society for Metals 
(National Metal Congress and Na- 
tional Metal Exposition), Hotel Stat- 
ler, Cleveland, 

28-29 American Society Mechanical 

Engineers (Fuels-AIME Coal Confer- 

ence), Hotel William Penn, 

burgh, Pennsylvania. 
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Nov. 

American Institute Mining and 
Metallurgical Engineers, Institute 
Metals Division, Fall Meeting, Shera. 
ton Hotel, Chicago, 

1-5 National Metal Exposition, 
cago, IIl. 

8-11 American Petroleum 
Conrad Hilton Hotel, Chicago, 


15-18 American Gas Association, 
erating Section, Organization 
ings, Hotel New Yorker, New York, 

28-Dec. American Society Refrig- 
erating Engineers (50th Annual 
ing), Hotel Ben Franklin, 
phia, Pennsylvania. 

28-Dec. American Society Me. 
chanical Engineers (Annual 
Hotel Statler, New York, New 


Dec. 

12-15 American Institute 
Engineers (Annual Statler 
Hotel, New York, New York 


1955 

Feb. 

16-18 National Association 
sion Engineers (Sixth Pipe- 
liners Short Course) 
Tulsa, Oklahoma. 


May 

American Institute Chemical 
Engineers, Shamrock Hotel, 
Texas. 


9-13 A.G.A. Industrial Gas School— 
(location announced). 

16-18 Southern Gas New 
Orleans, Louisiana. 


5-9 Canadian Gas Association, Annual 
Meeting, General Brock Ni- 
agara Falls, Ontario, Canada. 


13-18 American Society Mechanical 
Engineers (75th Anniversary Meet- 
ing), Congress and Hilton Hotels, 
Chicago, Illinois. 


Oct. 
17-19 A.G.A. Annual Convention, Los 
Angeles, California 


17-21 National Metal Exposition, De- 
troit, Michigan (A.G.A. will exhibit). 


Nov. 

13-18 The American Society 
chanical Engineers, Congress Hil- 
ton Hotels, Chicago, 

27-30 American Institute Chemical 
Engineers (Annual Meeting), Statler 
Hotel, Detroit, Michigan. 


1956 

Oct. 

15-16 National Metal Exposition, Phil- 
adelphia, Pa. (A.G.A, will exhibit). 


Nov. A.G.A. Annual Conven- 
tion, Atlantic City, New Jersey. 

Nov. 

25-30 The American Society 
chanical Engineers, Statler New 
York, New 


1957 
Oct. 
Metal Exposition, Cleve- 
land, Ohio (A.G.A, will exhibit). 
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INTEREST 


PUBLICATIONS CORROSION 


Remittances must accompany all orders for literature the ag- 
gregate cost which less than $5. Orders value greater 
than will invoiced requested. 


BOOKS 


Joint Symposium 
Protection 
Postpaid members ECS and 


Survey 
Corrosion, 1945 
NACE members, 


not NACE members, 

5.00 

Survey 

1946-47 
NACE members, 

not NACE members, 


1945 and 1946-47 
Combined 
Postpaid NACE members. 
others, not NACE members. 


BOOKLETS 


Control Pipe Line 


9.00 
12.00 


Per Copy, postpaid........... 1.25 


more copies one address, 
per copy, $1) 


Report the Correlating 
Committee Cathodic 
Protection 
100 copies, each........ 


More than 100 copies, 
Postpaid 


Symposium Sulfide 
Stress Corrosion 
Publication 52-3 


Per Copy, postpaid............ 1.00 


more copies one address, 
per copy, 


NACE Committee Directory 
Publication 53-2 
Per Copy, postpaid, members. 
(Non-members NACE, $2) 


1.00 


TECHNICAL REPORTS 


TP-1 Report on Field Testing of 32 Al- 
loys in the Flow Streams of Seven 
Condensate Wells (Pub. 50-3) NACE 
members, $8; Non-members, $10 per 
copy. 

First Interim Report Galvanic 
Anode Tests. (Pub. 50-2) NACE 
members, $3; Non-members, per 
copy. 

First Interim Report on Ground 
Anode Tests, (Pub. 50-1) NACE 
members, $3; Non-members, $5 per 
copy. 

Sour Oil Well Corrosion. Corrosion 
August, 1952 issue. NACE members, 
$.50; Non-members $1 per copy. 
Field Experience With Cracking of 
High Strength Steel in Sour Gas and 
Oil Wells. (Included in Symposium on 
Sulfide Stress Corrosion. (Pub, 52-3) 
per copy, more copies one 
address, $.50 per copy, 


TP-2 
TP-3 


TP-1G 


REPRINTS 


Cathodic Protection and Pipe Lines 


Mitigation Corrosion City Gas Dis- 


Paints and Coatings 


Gasoline Resistant Tank Coatings 
Tests, Properties of Corrosion Preventive 
Lubricants for Lead Sheathed 
Underground Ducts—A _ Discussion by 
Howard S. Phelps and Frank Kahn.:.. .50 


Petroleum Production Storage 


Corrosion in Condensate and in High Pres- 


Miscellaneous 


Resistance of Aluminum Alloys to Weath- 
ering by C. J, Walton, D. O. Sprowls and 
J, A. Nock, Jr., and Resistance of Alu- 
minum Alloys to Contaminated Atmos- 


TP-5A 


TP-5C 
TP-6G 


TP-6G 


TP-12 


TP-19 


Materials of Construction for Han- 
dling Sulfuric Acid. Corrosion, Au- 
gust, 1951, issue. NACE members, 
$.50; Non-members, $1 per copy. 


Stress Corrosion Cracking in Alkaline 
Solutions, (Pub, 51-3) Per copy, $.50. 
First Interim Report on Recommended 
Practices for Surface Preparation of 
Steel. (Pub. 50-5) Per copy, 


Second Interim Report on Surface 
Preparation of Steels for Organic 
and Other Coatings. (Pub. 53-1) Per 
copy, $1; five or more copies to one 
address, per copy $.50. 


Report on Electrical Grounding Prac- 
tices, Per copy $.50 


Corrosive Effects of Deicing Salts— 
A Progress Report by Technical 
Practices Committee 19. Corrosion, 
January, 1954, issue, NACE members 
$.50; Non-members $1 per copy. 


Causes of Corrosion in Airplanes and Meth- 


ods of Prevention by N. 


H. Simpson.... .50 


Salt Spray Testing Bibliography by Lor- 


The Cost of Corrosion to the United States 


by H. 


Uhlig 


Why Metals Corrode Uhlig...... 
Corrosion Control by Magic—Iit’s Wonder- 


Dicyclohexylammonium Nitrite, a 
Volatile Corrosion Inhibitor for 
Corrosion Preventive Packaging by 
A. Wachter, T. Skei and N. Stillman... .50 


Symposium on Internal Corrosion of 
Tankers. Part 3—Corrosion Control 


in Practice by A. 


.50 


Index to Corrosion, Volume 8........... .50 


SINGLE COPIES CORROSION 


Single copies Corrosion are availa- 
ble 50c copy NACE members 
and copy non-members, post- 
paid. 


Copies all issues are available 
except: 


1947—January, March, June, July, 
August, September, November, 
December. 


1948—January, February, May, June, 
July, August, December. 


1949—January, February, March, 
June, July, August, September, 
October. 


1950—January, February, April, May. 


1951—January, February, March, 
October. 


1952—March, April. 
1954—January. 


Indices Corrosion technical literature have 
been published follows: 


5-Year Index, 1945-49 inclusive and 


Index Vol. 1950. 


1950 


Index 


December, 1952 
December, 1953 


Address Orders and 
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Corrosion Coupons Used Check Vent Gas Effects 


External Corrosion 
Reduced When Dust and 
Corrosive Gas Captured 


Dust, corrosive gases and disagree- 
able odors were found the con- 
tribution air pollution Mathieson 
Chemical Corporation’s fertilizer plant 
the Houston Ship Channel, was re- 
ported Cottrell, vice-president and 
director operations the company’s 
Agricultural Chemical Division before 
meeting April the 1954 Southern 
Industrial Wastes Conference. This was 
the decision reached when the company 
evaluated its pollution problem 
logical basis. 

The dust problem was solved bag 
type dust filters. Dust recovered 
quickly paid for the installations. The 
external corrosion buildings was sub- 
stantially reduced also when the dust 
was removed from the air. Savings from 
this effect were not calculated. 

Fluorine gas treated wet scrub- 
bers. Tests scrubbing efficiency are 
made exposing piece window 
glass portion which covered 
adhesive tape. much fluorine being 
lost few days’ exposure will indi- 
cated the difference appearnace 
between the covered and uncovered por- 
tions the glass. 

Concentrations sulfur dioxide 
the 40,000 cfm exit gases the acid 
plant stacks caused complaints nearby 
residential areas even though the ground 
concentration the plant 
gible. the fumes are now scrubbed 
two-stage ammonia scrubber, con- 
verting the sulfur the exit gases 
ammonium sulfate. 

Odors from the organic content 
spent alkylation acid from nearby petro- 
leum refineries, used the plant’s proc- 
esses, are expected removed when 
the company puts into operation large 
incinerator which the gases will 
heated 1500 degrees 

Mr. Cottrell recommends the follow- 
ing procedure for chemical plant with 
respect air pollution: 

Find out what your plant putting 
into the air. 

Find commercially possible way 
reducing the pollution. 

something about it. 

Mr. Cottrell also recommended com- 
panies take steps keep the public in- 
formed about their work reducing air 


$2,200,000 Spent Yearly 
Pollution Research 


Roy Weston, sanitary engineer, At- 
lantic Refining Co., reported talk 
before the annual meeting the Amer- 
ican Institute Chemical Engineers 
that more than $2,200,000 being spent 
annually the United States for re- 
search into means reducing industrial 
pollution. 

said industry has about billion 
invested waste treatment plants and 
was the opinion the industrial waste 
load exceeded that the municipal 
sewage sanitary load. 


Cyclone Scrubber 
Cuts Varnish Fumes 


Irritating fumes, the drop-outs from 
which spotted the finish cars parked 
near exhaust stacks posed serious 
problem for DuPont Nemours 
Company’s varnish plant supplying var- 
nish the automobile industry. 
DeBow, supervisor the fabrics and 
finished department told April ses- 
sion the 1954 Southern Industrial 
Wastes Conference Houston how the 
problem was solved. 

The company began boiling the var- 
nish closed stainless steel agitated 
kettle the fumes from which were run 
through cyclone scrubber. The change 
reduced the fumes negligible propor- 
tions and saved gallons oil per 
batch material which formerly had 
been lost the exhaust. 


Continuous 
Waste Disposal Called 
Necessary Morris 


Continuous attention waste dis- 
posal problems, systematic inspection 
sources accidental contamination, re- 
search into the toxicity various chem- 
ical wastes and policy that process 
complete unless can operated 
without pollution air char- 
acterize the waste disposal activities 
Monsanto Chemical Company’s plants 
Texas City. Morris, director 
research, Texas Division, Monsanto Chem- 
ical Company developed these themes 
his paper “An Integrated Plant for 
the Control Air and Water Pollu- 
tion,” before the April session the 
1954 Southern Industrial Wastes Con- 
ference Houston. 


Monsanto’s operation Texas City, 
involving production ethylene, sty- 
rene, acrylonitrile and vinyl chloride 
poses numerous problems disposing 
aqueous and gaseous wastes. Among the 
successful solutions reported Mr. 
Morris was the development method 
burning soot produced by-product 
acetylene gas manufacture from natu- 
ral gas. The soot slurry burned and 
there smoke contamination 
either air water borne 

operation the plant special 
instrument capable detecting minute 
traces HCN air. monitors air 
drawn from several locations and rings 
alarm the HCN content exceeds 
ppm. 

Numerous other 
contamination problems were related 
Mr. Morris, designed remove from 
liquid effluent such substances HCN, 
acrylonitrile wastes, copper, mercury 
salts and high boiling tars. 

When substantial quantities chlo- 
rinated tars must processed, they are 
burned when wind direction will carry 
the plume out over the bay. Nearly 
$1,000,000 has been spent for pollution 
control and monthly expense about 
$25,000, Mr. Morris reported. 


Dow Uses Weight 
Loss Data Plot 
Corrosive Areas 


Corrosion coupons are used locate 
sources mildly corrosive vent gases 
and evaluate their effect nearby 
plant areas the Freeport, Texas 
Shigley, director technical research 
Southern Industrial Wastes Conference 
Houston April the method used 
this plant. 

consists exposing bare 
steel coupons vertically 
wooden posts plant, 
After about four months during which 
wind velocity and direction are charted, 
the coupons are collected, 
weighed. plotting contours through 
points equal corrosion loss map 
related the location the 
with the wind studies points 
where corrosives were emitted 
into the air, 

rate the effectiveness control meas- 
ures, Shigley said. 

Mr. Shigley’s address “Pollution Con- 
trol the Source” also out that 
industries must now consider, decid- 
ing the location plant, addition 
other traditional considerations, the 
kind, quantity and nature pollutants 
emitted adjacent plants and whether 
prevailing winds, currents tide effects 
will have some bearing waste dis- 
posal. 


Black Urges Planning 
Ahead Anticipate 


Enviromental Changes 


Highlights the opening 
Dr. Black, University Florida, 
the 1954 Southern Industrial Wastes 
Conference Houston April 21-23 are 

The public must plan ahead for chang- 
ing environment. Fundamental balances 
formerly existing have been affected 
indoor plumbing and wet process 
ations. 

Because percent the population 
the United States has 
from the necessity producing 
the employment this percent 
dustrial and service activities will 
tically affect the environment. 

The principal recent change human 
environment has been the developmen! 
so-called synthetic materials 

Water pollution consists 
waste, industrial waste and wastes 
contained run-off. 

World temperatures 
perhaps part result the carbon 
dioxide from burning fuels. 

More cooling towers should used 

Overdesign wastes water. 

Water problems are not 


Water pollution commissions 


state cooperation are needed South 

speeded. 
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Photos show air conditioning 
apparatus house, and fresh air 
louvre units manufactured 
The Bahnson Company, Winston- 
Salem, Coatings were 
formulated Specialty 
Coatings, Inc., Division 
Thompson Co., Oakmont, Pa. 


steel framework, fixed 
louvres, and dampers this 
textile-mill air conditioning in- 
stallation are thoroughly pro- 
tected with coatings based 
Resins. 

The whole unit exposed 
the outside—to potentially cor- 
rosive industrial atmosphere, 
high humidity, and changeable 
and temperatures. 
Protection must. 

That’s why coatings based 
Vinyl Resins were 
specified. They can depend- 
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all the time—for high re- 
sistance acids, alkalies and 
most other chemicals, salt wa- 
ter, industrial gases, and weath- 
extremes. And they adhere 
tightly all surface materials 
even under conditions 
expansion and contraction, and 
resist wear from moving parts. 


BAKELITE 


Phenolic, Vinyl, Styrene 
RESINS FOR COATINGS 


BAKELITE COMPANY 


Division 
Union Carbide and Carbon Corporation 


East 42nd Street, New York 17, 
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OXIDATION 
and 
CORROSION 


with 


ALUMICOAT 


NEWEST METHOD 
COATING FERROUS METALS 
WITH ALUMINUM 


Alumicoat 

amazing new process metal- 
bonds pure aluminum and 
its alloys steel, producing coat- 
all required surfaces. 


Alumicoat 

Protects oil refinery equipment, fur- 
nace parts, jet engine components, 
exhaust manifolds temperatures 


Alumicoat 

Stops drastically reduces corrosion 
chemical attack industrial gases, 
sulphur compounds, and other media. 


Alumicoated mild low alloy steels 
are used leading engineers re- 
place costly high alloy steels. 


Alumicoat 
May solve your corrosion oxidation 
design production problems— 


Write Today 


ARTHUR TICKLE 
ENGINEERING WORKS, INC. 


Delevan Street, Brooklyn 31, 
MAin 5-4200 
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Vast Strides Pollution Control Air, 
Water Resources Cited Houston Meeting 


Preoperational Survey 
Air Urged Before 
Plant Established 


survey air pollution should 
made area before decision 
made locate the plant there. James 
Gill, Superintendent Ethyl Chloride 
Operations, Dow Chemical Company, 
speaking before the 1954 Southern In- 
dustrial Wastes Conference April 
Houston urged that companies determine 
what pollutants are present already 
the air near their proposed plants. 

plant produces similar potential con- 
taminant the area because will 
prove difficult assess blame for future 
contamination when both plants emit 
the same vapors. Further, urged that 
wind and weather data examined, air 
pollution complaints 
other industries consulted and the ex- 
tent existing damage from air pollu- 
mined. Color photographs 
taken for future reference. 

aerial reconnaisance, including the 
taking color photographs was urged 
also because these surveys 
graphs frequently reveal facts invisible 
from the ground level. 

air pollution survey should con- 
sider the more subtle factors involved 
multiple pollution effects and photosyn- 
thesis. pointed the situation 
Los Angeles indication how 
futile half measures are controlling 
air pollution. 


Tracer Technique for 
Air Pollution Survey 
Called Useful Tool 


How use fluorescent powders 
tracers determining the volume and 
extent distribution air contaminants 
was described Ernest Steker, 
Chief, Aerometry Development, The 
Ralph Parsons Co., Pasadena, Cal. 
the afternoon April Houston. 
addressed session the 1954 
Southern Industrial Wastes Conference 
held the Shamrock Hotel. Mr. Steker 
described how grains fluorescent pow- 
der, released into the air can captured 
and counted determine the distribu- 
tion and concentration pollutants. 

which show the distribution the par- 
ticles cubic volume about the vicinity 

The end product survey made 
map. Because the volume fluorescent 
material known possible com- 
pute the probable volume fall con- 
taminants from the source waste 
dust. Mr. Steker said the method puts 
tool the hands plant management 
receiving complaints air pollution 
damage threatened with damage suits 
which makes possible determine 
what extent, any, the plant respon- 
sible for the complaints claimed 
damage. 


Vast strides have been made recent 
years the control pollution in- 
dustry the nation’s water and air 
resources. Results industry’s efforts 
already are evident and seems likely 
that current investigations will develop 
satisfactory solutions many the 
nation’s yet unsolved pollution prob. 
lems. 

These facts were underlined speak- 
ers the 1954 
Wastes Conference held Houston 
April 21-23. The conference, sponsored 
the Southern Association Science 
and Industry, Texas Chemical 
Council and the Manufacturing Chem. 
ists’ Association, Inc., was the 
Shamrock Hotel with about 300 repre- 
sentatives industry and government 
present. 

The talks covered evaluations the 
pollution problem with respect 
total effect and relation mag- 
nitude the resources affected and dis- 
cussions tests, techniques 
tion control measures for both water and 
air borne wastes. 

ers were descriptions rat- 
ing the relative corrosivity 
areas chemical plant, for 
surveying the distribution 
taminants emitted stacks and de- 
scriptions methods disposing 
chemical plant effluent after treatment 
biological methods. 

Awards were made the Southern 
Association Science and_ Industry, 
Inc. for distinguished service 
South during 1954 held 
Thursday, April 22. William Mitchell, 
president the Atlantic Realty Co., At- 
lanta; Dr. Abel Wolman, Johns Hopkins 
University, Baltimore and John Temple 
Graves, Birmingham Post-Herald were 
the honorees. 


Deciduous Trees Absorb 


Sulfur From Flue Dust 


Sulfur dioxide flue dust from 
power plant burning coal absorbed 
deciduous trees and will damage kill 
them the concentration great enough. 
Studies Section, Division Health and 
Safety, Tennessee Valley Authority told 
the 1954 Southern Industrial Wastes 
Council Houston April 21. Conifers 
apparently not absorb the material, 
said. 

Mr. Thomas’ talk concerned efforts 
the TVA analyze 
the pattern could with 
ground studies ash fall, 

Lead peroxide used the evalua- 
tion program. Pickle jars containing 100 
sq. cm. gauze impregnated with lead 
peroxide are exposed the area under 
study. After period exposcure the 
amount lead sulfate measured 
determine extent fall. Isoplots can 
constructed with data from these 
said. 

other by-products from flue ga-es. 
answers are available yet, 
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Calgon 
successful experience the control corrosion and scale. 
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Contribution 
Air Pollution Given 
ASME Executive 


Contributions the iron and steel and 
other industries air pollution are in- 
cluded among data given Frederick 
Mallette, executive secretary the 
Committee Air Pollution Controls 
the American Society Mechanical 
engineers follows: 

Beehive coke ovens are notable con- 
tributor air pollution. 

Waste gases from 65-ton open hearth 
furnace have been estimated 124,000 
cubic feet per ton. mill 1,000,000- 
ton capacity may discharge between 500 
and 1000 pounds sulfur dioxide per 
hour. 

The electrostatic precipitator the 
most effective, though expensive, solu- 
tion air pollution control. 

Bessemer converter may 
emit 2,000,000 cubic feet waste gases 
hot the Only converters 
remain use. 

the chemical industry high pres- 
sure water fog system successfully pre- 
sulfuric acid concentrators. 

Catalytic oxidation seems the 
best answer the odor problems 
synthetic and reclaim rubber processors 
and those resulting from the cooking 
resins and varnishes. 

major part the air pollution prob- 
lem Los Angeles county believed 
due the exhaust gases from the 
which burn more than 4,000,000 gallons 
gasoline daily. The Los Angeles Air 


Has greatly increased power output signal generator 
which arranged for self-contained batteries. 

Has replaceable vibrator unit signal generator for 
assuring continuous field operation. 


Has carrying case which houses complete unit, and 
permits operation during bad weather. 
First manufactured “NEMCO” ten years ago, the new and 


improved Pearson Inspector the outgrowth considerable 
and varied field experience, plus much research and develop- 


ment work. 


THE NEW AND IMPROVED 
PEARSON ELECTRONIC COATING INSPECTOR 


Used for locating voids the coating completed pipe line 
without uncovering the line the new and improved Pearson 
Electronic Coating Inspector 


Has compact, light-weight receiver which weighs only 


Pollution District has $500,000 annual 
budget and employs 100. 

small amount sulfuric acid mist, 
combined with sulfur dioxide capable 
producing severe respiratory effect. 


References Waste 
Disposal Being Collected 


Ten thousand references waste dis- 
posal problems and solutions are being 
collected the National Technical Task 
Committee Industrial Wastes. These 
references, which are being published 
punched cards and coded, probably will 
sold cost basis ultimately. Louis 
Warrick, Senior Sanitary Engineer, 
Public Health Service, Department 
Health, Education and Welfare, United 
States Government, Washington, told 
members the 1954 Southern Indus- 
trial Wastes Conference April 
Houston that 405 research projects are 
underway now into waste problems 
cost about $3,000,000. 

The task committee publishes news 
quarterly and has prepared number 
guides for industrial waste disposal in- 
cluding those for by-products coke plants, 
refineries, milk processing plants and 
others. 


Air Analysis Catalyst 


New Catalyst for Atmospheric 
Analysis and Control,” Ruff, 
Catalytic Combustion Corp., among 
the papers presented the 57th 
Annual Meeting the American Soci- 
ety for Testing Materials Chicago, 
June 13-18. 


Write for new, illustrated Bulletin No. 941-A. 


217 Detroit St. 


TULSA, 


Telephone 2-5131 


Five Air Contamination 
Papers Are Scheduled 


Five discussions related 
tamination are among those listed the 
program the Symposium Instry. 
mentation for Industrial Hygiene the 
University Michigan May 24-27. The 
discussions are: 

Instruments for Sampling and Ana. 
lyzing Organic Vapors Air 
Adams, Assistant Director Biochemical 
Research Dept., The Dow 
Company, Midland, Mich. 

Developments the Sampling 
Borne Dust Theodore Hatch, 
versity Pittsburgh. 

Calibration Gas, Vapor and Dust 
Instruments—Their Accuracy and Sen- 
sitivity Gilliland, Chief Chemist 
Mine Safety Appliances Co., 

Meteorological Measurements 
Pollution Studies Hewson, 
Dept. Civil Engineering, University 
Michigan. 

Filter Collecting Media Leslie 
Chambers, Director Research, 
ronmental Health Center, Public 
Health Service, Cincinnati. 


Nineteen papers presented will appear 
the Proceedings the 1954 Southern 
Industrial Wastes Conference held April 
21-23 the Shamrock Hotel, 
Copies may obtained writing 
Public Relations Dept., Manufacturing 
Chemists Association, 1625 Eye Street 
N.W., Washington The proceed- 
ings will cost $2.50 each and orders must 
received before June Publication 
early summer planned. 
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... Our revolutionary 
epon resin coatin 
Street 
Corrosion Engineers 


“COPON” giving industry truly remarkable new 
kind protection against rust and corrosion from 
chemical fumes, acids, caustic, alkali and salt water. 
And combining its revolutionary protective quali- 
ties with other such features remarkable elasticity, 
exceptional long life, phenomenal tenacity all types 
metals. May give you more facts—or send you 
sample for your own testing? 


COP 
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1:1 Paint-Labor Costs Reported API Shell 


Three Corrosion Papers 
Given API Session 


Three corrosion papers were presented 
the May session corrosion dur- 
ing the American Petroleum Institute 
Division Refining meeting Hous- 
ton. The Nineteenth Mid-Year Meeting 
vas held May 10-13 the Rice Hotel. 

Numerous questions from the floor 
from audience that overflowed the 
meeting room into adjacent room 
indicated high degree interest. 
Questions were directed principally to- 
ward securing specific application and 
operation recommendations. 

meeting was held the 
waste disposal with six items the 
program, including report the Re- 
search Program the Smoke and 
Fumes Committee Vance Jenkins, 
Union Oil Co. California, Los An- 
geles, executive secretary the com- 
mittee. The waste disposal papers in- 
cluded: New Oil-Reclamation and Waste 
Disposal Facilities Pursell and 
Dorado, Kans.; Preferential Withdrawal 
Catalyst Fines Reduce FCC Stack 
Cleveland, Shell Oil Co., Wilmington, 
Cal.; New Developments the Dis- 
posal Refinery Waste Gases 
Ardern, Houdry Process Corp., Phila- 


INSULATED 
RESISTANCE WIRE 


Type insulation nickel-chromium 
wire simplify your cathodic protection 
work, 

Number Wire Number Wire 
1.017 ohms per ft. 0.406 ohms per ft. 
Capacity 1 amp. Capacity 3 amps. 
Minimum order Minimum order 


100 ft. 50 ft. 
6c per ft. 9c per ft. 


Agra Instrument Company 


6517 East 6th Street 
Tulsa, Oklahoma 


DISTRIBUTED 
Cathodic Protection Service 
Canadian Protective Coating Ltd. 

Marshall Hyde 
Richard H. Peifer Co. 
The Vanode Company 


Samuelson, Petrolite Corp., St. Louis, Mo., 
addressing American Petroleum Institute cor- 
rosion session Houston May 


delphia, and Raymond Lassiat, Sun 
Oil Co., Philadelphia; The Chemical 
Flocculation Refinery Effluent 
Roy Weston and Merman, The 
Atlantic Refining Co., Philadelphia and 
Planning and Execution Refinery 
Waste Stream Survey Debbis, 
Jr., Esso Standard Oil Co., Linden, 


Salt Removal Cited 
Vital Step Reducing 
Hydrogen Chloride Damage 


Removal salt from crudes before 
refining reduce the amount hy- 
drogen chloride evolved may means 
reducing corrosion from this source, 
Samuelson, Petrolite Corp., St. 
Louis, Mo. told members present for 
API corrosion session Houston 
May 10. Mr. Samuelson gave details 
laboratory tests designed simulate re- 
finery conditions which the effect 
de-salting was evaluated. His paper 
“Hydrogen-Chloride Evolution from 
Crude Oils Function Salt Con- 
centration,” indicated that salt content 
excess ptb can have serious 
consequences, 

His work consisted testing samples 
crudes desalted and not desalted and 
measuring the evolution hydrogen 
chloride from each. 


Prevention Corrosion 
Heat Exchangers 
Continuing Job 


Corrosion prevention heat ex- 
changers begins with design, continues 
through construction phases and must 
continuously applied satisfactory 
service achieved. This was the 
general tenor the remarks 
Munro, Standard Oil Development Co., 
Linden, before the corrosion ses- 
sion the Refinery Division, American 
Petroleum Institute meeting Hous- 
ton May 10. Mr. Munro opened his re- 
marks pointing out the various kinds 


(Continued Page 27) 


Vol. 


7-Year Life Now 
Rule 2.5 Years 
Expected 1948 


reduction the ratio paint 
years has been achieved Shell 
Company. This was accomplished 
result part the establishment 
management committee corrosion, 
whose subcommittee atmospheric 
corrosion has developed the 
methods now use. This information 
was included the paper «ction 
Paints and Application 
Radecke, Shell Oil Co., Wood 
chairman the company’s 
corrosion subcommittee. Cost ma- 
ratio, Mr. Radecke said. Thickness has 
increased from 5.5 mils years 
and minimum service life years 
now anticipated compared life 2-5 
years 


Practices his company were ex- 
plained Mr. Radecke 


All paints are bought central- 
ized purchasing department froin 
facturers who compound the ac- 
cording Shell’s formulations 


Paint craft supervisors the key 


Epons and vinyls data 
collected far seem parallel 
performance. 


Specification paints have proved 
cost about the same private brand 
paints. 

when safety factors permit. 

Scrapers are supplemented heavy 
grit pads which improve surface prep- 
aration measurably. 

Some painting done pressure 
feed roller and brush when there 
option. 

Paint pumps are extremely useful. 

Painters must get careful instruc- 
tion spray technique. 

10. Added thickness for rough places 
necessary. 

11. New steel allowed weather 
scale removed before painting. 

12. Phosphoric acid spray used 
surface preparation Vinyl-type 
and water soluble type effective 
cleaning off corrosion products 

13. High temperature 


aluminum pigment paints are giving 
useful service. 

14. Epons look good 
stay aluminum fan blades cooling 


towers, other paints flake off. 
15. Hot applied mastics are only 


for underwater service 
They have some use damp 
give best service when 


primers but appear constant 
repairs. 
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Reactions Producing 
Ozone Investigated 
Institutions 


Investigations into the basic chemical 
reactions industrial wastes the 
atmosphere with the added effect pro- 
duced sunlight are underway ten 
institutions. investigations were 
initiated the American Petroleum 
Institute, and are being administered 
under the the institute’s 
Smoke and Fumes Committee. Vance 
Jenkins, Union Oil Company 
California, Angeles, executive 
secretary the committee. 

report the refinery division 
the API Houston May 12, Mr. Jen- 
kins explained the organization 
committee, the research projects 
and briefly their aims, told which 
institutions been engaged carry 
them out told some the results 
two projects far. The Smoke 
and Fumes Committee the Division 
was organized during the 
mid-year meeting San 
Francisco. 1952 the institute’s board 
directors approved the soliciting 
$250,000 for financing the work the 
committee and Mr, Jenkins was named 
secretary effective January 
1953. 

After interviewing representatives 
universities and research organiza- 
tions, Jenkins was authorized 
enter into contracts for specific investi- 
gations. projects have been outlined 


and work started under contracts with 
the API. 


Progress Reported 


Mr. Jenkins’ report Houston included 
two the projects. Projects 6.7 
which involves study the reaction 
between various nitrogen oxides, nitric 
acid and other material the sulfur- 
dioxide—sulfur-trioxide equilibrium 
sunlight has learned that oxidation 
sulfur dioxide the atmosphere sun- 
light very slow process, only about 
percent being converted sulfur 
trioxide one hour. The project’s in- 
vestigations are continuing with in- 
into the effect different types 
particulate matter and the presence 
actual water droplets. 


Inquiry Into Ozone 


Project 6.1 concerned with the pro- 
duction ozone the atmosphere from 
industrial air pollutants. also 
methods which the volume 
organic pollutants the atmosphere 
may determined. Mr. Jenkins said 
initial work indicated. 

Ozone-free air trapped night and 
sunlight will produce 
Ozone, 

done mixed with oxygen pure air 
does not form ozone when irtadiated. 
However, when mixed with air contain- 
low concentration ozone will 
irritating products which reduce 
visibility, irritate the eyes and damage 
the same manner The 
work now the direction 
from contaminated air 


chemicals, determine what 
each 
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Smoke and Fumes Group Probes Air Pollution 


Radecke, Shell Oil Co., Wood River, 
addressing American Petroleum Institute corro- 
sion session Houston May 10. 


Another part this project de- 
velop commercially feasible device 
which will detect small concentrations 
organic compounds the air. 


Other Projects 

The other projects underway include 
the following: (Titles given here are 
paraphrases originals) 

6.2—Assessing tracer techniques. 

6.4—Quantitative determination 
ozone. 

6.5—Determining the concentration 
hydrocarbons present effluent gasses 
from industrial and domestic devices 
and 

6.6—Reactions between sunlight and 
nitrogen dioxide and hydrocarbons 
gasoline. 

6.6—Investigating the kinetics the 
reaction sunlight with hydrocarbons 
present gasoline and determining the 
amounts and nature products formed. 

6.8—Surveying the ozone content and 
ozone-forming capacities selected in- 
dustrial cities. 


Reactor Tubes 


Prevention Corrosion— 
(Continued From Page 26) 


corrosion problems faced heat ex- 
changers the cooling water side. His 
paper, Corrosion and Prevention 
Heat Exchangers Cooling Water 
Service, consisted review the 
kinds corrosion expected and 
measures found effective controlling 
corrosion plants the Standard Oil 
Company New Jersey. 

Mr. Munro’s principal points were: 

Water velocity primary factor. 

Temperature control essential. 

safe maximum outlet temperature 
110 degrees thermometer should 
fixed the outlet valve which can 
seen readily the operator can 
keep the temperatures constant con- 
trolling outlet volume. 

Tube ends are attacked worst. 

The vena contract effect resulting 
from the flow characteristics the in- 
coming water phenomenon explain- 
ing the characteristic corrosion pattern 
inside tubes. 

Trash the main offender 
chanical problems. 

7.Galvanic currents are 
temperature differentials. 

Materials for each condenser must 
selected carefully, and full recogni- 
tion the position the material gal- 
vanically with respect other materials 
with which contact must 
noted. 

Liquid neoprene linings—in 20-coat 
systems—have been found helpful re- 
ducing corrosion. 

10. Galvanic anodes are used with and 
without coatings protect appropriate 
parts 

11. Anodes used curved surfaces 
must conform surfaces. 

12. Bimetallic tubes are used when 
necessary with satisfactory service. 


created 


Heat Exchangers 
Transportation Equipment 
Salt Water Lines 


Also available from Barrows: Ceramic coated stainless 
steel and tubes for external temperatures and 
contamination petro-chemical processes. 


q 
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Blakled, product containing lead and 
designed prevent rusting steel 
being distributed United States Steel 
Supply Division, Steel Corp. The 
company claims displaces surface 
moisture and may applied wet, 
brushed rusted surfaces and dry light 
mill scaled steel. dries hour 
after being dipped, brushed sprayed on. 
e 


Resistance Cast Fe-Cr-Ni Alloys 
Corrosion Oxidizing and Reducing 
Flue-Gas Atmospheres Jack- 
son, Slunder, Harder and 
Gow has been reprinted from 
ASME Transactions, August, 1953 
the Alloy Casting Institute, Mineola, 
Copies are available request. 
Violite, material undesignated na- 
ture applied thicknesses 
over coatings will protect them from 
the effects ultraviolet radiation and 
ozone, manufacturers Booker-Cooper, 
Inc., 6940 Farmdale, North Hollywood, 
Cal. say. The firm claims accelerated 
tests have shown the material extends 
embrittlement point strippable cocoon 
material from normal months 
e 

Bronze Valves with new stem mate- 
rial, aluminum-silicon bronze alloy 
called Coradur, are being produced 
the R-P&C Division, American Chain 


the Cold-Applied 


has the approval the most 
critical and exacting com- 
panies. Join the 100 
that are specifying 
ROSKOTE again and again 
for continuous protection 
mum cost. 


Send for your folder and dis- 
"cover why ROSKOTE can 
used with confidence 


Write today! 
a 


ROYSTON LABORATORIES, INC. 
P.O. BOX 112-C, BLAWNOX, PA. 


and Cable Company, Reading, Pa. De- 
zincification bronze valves stems, said 
eliminated this new alloy, the com- 
pany claims. Analysis the material 
copper 91%, aluminum 7%, silicon 2%. 
They are machined from cold drawn 
stress-relieved rods. 


Flexonics Corp., 1315 Third Ave., 
Maywood, Ill. producing new stand- 
ard and high strength stainless steel 
straight wall tubings affording substan- 
tial weight and material savings over 
6-inch outside diameters standard 
grade and from 1.50 6-inch diameters 
high strength grade. Tolerances are 
plus minus .002 .003-inch. 


Stainless Steel Wire thread inserts man- 
ufactured Heli-Coil Corp., Danbury, 
Conn. are recommended when corrosive 
materials cause unprotected threads 
wear, strip and loosen. The inserts are 
said reduce the frequency major 
overhaul jobs hot mill rolling from 
e 


Roskoter, machine designed apply 
cold mastic pipes designed Roy- 
ston Laboratories, Inc., Blawnox, Pitts- 
burgh 38, Pa. said reduce man 
hours pipe coating percent 
with resulting saving overall 
percent. The device hollow cylinder 
fitted around the pipe which then 
filled with the coating. film applied 
the machine rotated. 


Unitrace, made extruded Alcoa 3S-F 
aluminum alloy, combines product line 
and integral but separate line through 
which heat may applied the prod- 
uct line. designed replace lines 
transporting viscous materials which 
must heated external steam jack- 
ets tubes. The pipe, engineered jointly 
Alcoa and Hercules Powder Com- 
pany, said have saved cents 
foot over conventional 2-inch steam 
jacketed lines material and per- 
cent labor costs. Better heat transfer 
efficiency reported. Conventional pre- 
formed insulation will fit Unitrace. 


Allegheny Metal Chemical Process- 
ing, second edition 34-page book- 
let issued Allegheny Ludlum Steel 
Corp., 2020 Oliver Bldg., Pittsburgh 19, 
Pa. available request. The booklet 
devoted stainless steels, and in- 
cludes illustrations, text, tables data, 
including numerous ratings versus cor- 
rosive media. 
& 


Ospho, formula containing orthophos- 
phoric acid and dichromate with ex- 
tenders and wetting agents recom- 
mended manufacturers, Rusticide 
Products Co., 3125 Perkins Ave., Cleve- 
land 14, Ohio for application over rusted 
surfaces. Applied primer the manu- 
facturers say the material converts iron 
oxide iron phosphate 
good surface overnight drying for ap- 
also for application new ferrous and 
galvanized surfaces. 


Vol. 


Gates Engineering Co., 100 West 
Wilmington, Dela., has put out ney 
bulletin describing the uses and applica- 
tion the first air-curing, liquid 
prene protective coating, Gaco 
The product gives protection from 
rosive fumes and splash and gives gen- 
eral maintenance protection for metal 
wood, concrete and other materials, 
can applied roller, brush 


Babcock Wilcox Co., Beaver Falls, 
has issued technical data 
Known TDC 151, the bulletin 
cusses B&W Croloy (8-10% chro. 
mium, molybdenum). The steel 
used widely high temperature 
ice where high corrosion resistance 
desirable. Some uses are 
acidized crudes, high-sulfur 
cracking stocks and reforming sour 
naphthas. 


Prufcoat Laboratories, Inc., 
New York 17, has prepared 
colorful brochure describing the latest 
methods combining decoration with 
protection all types masonry 
faces, including brick, asbestos shingles, 
concrete, cement block, stucco and 
der block. Other 
ings, Pruftite Light-Fast Clear, 
Heavy-Duty Clear and Silicone 
formulations are listed. 


Tranter Manufacturing Co., Lansing 
Mich., has issued report the use 
ferent companies. Uses range from heat 
transfer applications, 
and flexseal coating tar transfer 
quench oil cooling. The firm states 
Platecoils have twice the surface area 
for given space and other advantages 
over similar equipment different 
design. 


The International Nickel Co., Wal 


St, New York has reprinted 


the results impact tests 
austenitic stainless steels. The 
tion reprinted from The Welding 
Journal, Research Supplement, Sept, 
1950. The tests permit comparison 
the effect weld rods different 


yses and the effect heat treatment 


International Nickel and Metal 
ferences corrosion and high 
ture alloys. Subjects discussed 
clude the properties and applications 


alloys designed for use the high 
perature field, the corrosion 


and other reagents petroleum 
petrochemical units and other topics. 


Microbiology Service Laboratories, +!’ 
Fannin St., Houston, has been 
lished recently. Proprietors the 
firm are Mary Graham, 
the State Health 
gional Laboratory and Edna 
formerly bacteriologist and chief 
Division laboratory. part the 


ices offered, the firm will make 


control measures. 
(Continued Page 
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Steel 

CONCRETE PIER SUPPORTED 
UNCOATED STEEL COLUMNS 


42nd 
prepared 
the latest 

ition with 

shingles, 

and 

Silicone 


PIER STEEL 


the use 
from heat 


stripping 
and 
states 
rface area 
dvantages 
The engineers the above steel 
pier found that the most econom- 
ical protection for the underwater 
reprinted 
steel columns against the polluted 
> informa: 
Welding water New York Harbor was provided 250 
Horse Head zinc anodes. 
And this positive cathodic protection can 
tal renewed easily and economically* after period 
years, whereas recoating would impossible. 
in- 
This just one more instance the ever-grow- 
ing use zinc anodes current source for the 
r opics. 
steel structures—or for the grounding electrical 
ories, 
the 
THE NEW JERSEY ZINC COMPANY 
Products Distributed 
THE NEW JERSEY ZINC SALES 
160 Front Street, New York 38, 


GENERAL NEWS CORROSION INTEREST 


CATHODIC PROTECTION ANODES 


CAST 


HORSE HEAD PURE) )LINC 


Cathodic Protection Gives Lowest Possible Cost 


WITH ZINC ANODES 


equipment. Whether your needs involve pipeline, 
building and construction, water tank marine 
installations, probable that one the anode 
shapes our line—cast Horse Head Special 
pure) Zinc will the job with 


maximum efficiency. 

will gladly send you specifications and prices 
our anodes. you have not explored the ad- 
vantages high purity zinc for grounding elec- 


trodes for the cathodic protection steel, 
urge you write for full information. 


*250 Horse Head zinc anodes are hung with steel rods 
from supporting eyes welded the steel deck structure. 


INC. 
HEAD 


UNCOATED 
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Polyesters Prescription 


NOW The Chemical Corporation 
research and development program 
makes possible “prescription” type 
PLA-TANK formulation for specific 


problems. literally possible for 
our technical service engineers pre- 
scribe one number vastly im- 
proved combinations PLA-TANK 
material for liquid contact applications 
never before considered suitable for 
ordinary polyester plastics. 

For example, tests prove that all new 
PLA-TANK electro-platers’ tanks now 
offer far better performance hot 
sulphuric, nitric, phosphoric and chro- 
mic acid solutions than any other 
commercially available fiber glass tank. 


Remember All Polyesters 
are not Alike 
PLA-TANK achieves these vastly im- 


proved resistances carefully con- 
trolled variations either the resin 
fiber both. Now more than ever 
“all polyesters are not alike” and COM- 
MONLY PUBLISHED STUDIES 
POLYESTER PERFORMANCE MUST 
NOT APPLIED PLA-TANK 
SPECIAL MATERIALS. 

Intensive research and testing cover- 
ing thousands samples have isolated 
and selected those alkyds which show 
highest chemical resistance various 
agents and matched them with 
the most effective cross links. 

NOW ... you can new 
PLA-TANK for your own specific needs, 
knowing your tanks will have increased 
usefulness and longer life. 


Benefit from continuous research 
and PLA-TANK 
— first in the field, and still the 
leader. 


WRITE TODAY mentioning your require- 
ments, for complete data sheets new 
PLA-TANK material. 


CORPORATION 


Waltham Ave., Springfield Mass. 
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Alcoa Research and Progress Elec- 
trical Conductors, 20-page, 2-color 
pamphlet describes and illustrates the 
numerous pioneering developments and 
other engineering achievements the 
Aluminum Company America pro- 
ducing electrical conductors. Copies may 
had from the company, 725 Alcoa 
Bldg., Pittsburgh 19, Pa. 


Silastic Facts 9-344, technical data 
sheet issued and available from Dow 
Corning Corp., Midland, Mich. describes 
the many different formulations sili- 
cone rubber, general characteris- 
tics, applications and fabrication methods. 

Clay Pipe was selected Cadillac Mo- 
tor Company for sewer lines handle 
drainage from chemical 
esses and other acid-containing effluent, 
according Robinson Clay Product 
Co., Akron, Ohio. 

Steam Tube Dryers 100 feet long 
feet diameter are being made alu- 
minum with the exception steel 
exterior shell. They are lined with Alcoa 
61S alloy plate. The tubes, with 23,700 
square feet heating surface steam 
tubes are designed for drying fine solids 
such rubver fillers and pigments and 
were made General American Trans- 
portation Company. 

Marshall-Wells Imperial, exterior 
decorative paint made Western Paint 
Company, Duluth, Minn. will 
come stained from sulfide fumes, manu- 
facturers say. also said resist 
staining from rust. 

Ladcote compounds, blend Bakelite 
polyethylene and percent weight 
wax applied kraft paper 
Lowe Paper Company, Ridgefield, 
give the paper high order re- 
sistance vapor transmission 
acids and alkalies. 


Empire Steel Castings Inc., Box 139, 
Reading, Pa. has published designa- 
tion chart giving specifications, analysis, 
physical properties and uses num- 
ber corrosion resistant and heat re- 
AISI type number and ASTM and SAE 
designations with Empire Steel and 
Principal alloying 
elements are given. 


Telephone on-off handset switches 
units made Connecticut Telephone 
and Electric Co., Meriden, Conn. are 
now wholly enclosed and protected from 
the elements. The switch opens spring 
pressure and closes result the 
force exerted magnet built into the 
transmitter-receiver when the phone 
not use. 

Hot-Metal Magic, 32-page-and-cover 
booklet produced Electro Metallurgi- 
cal Company, Division Union Car- 
bide and Carbon Corp., New York City 
describes the operations this com- 
pany which engaged principally 
supplying alloying materials indus- 
try. Illustrations and text describe the 
handling the ores, their origin and 
some the uses the finished metals. 
part the booklet, Story the 


Vol. 


Alloying Metals” describes the 
and use the principal alloying 
ments used modern 


Calculation Liquid-Liquid Extraction 
Process Edward Scheibel, Hof. 
man-LaRoche, Inc., reprinted from In- 
dustrial and 
January 1954 has been reprinted and 
copies are available York 
Process Corp., Glenwood Place, 
Orange, 


Dorfan Dust and Fume Control 
tems, which use paral- 
lel flow granule principle 
smoke, fumes and moisture and for 
claiming byproducts are described 
folder available from Mechanical Indys. 


tries, Inc., 942 Grogan Bldg., 

22, 

Koppers Company uses cial 

fied oil the effluent from Follans. 


bee, Va. tar products 


lowed pilot plant since 
1949. Phenol extracted from ‘he waste 
water taken from the oil caustic 


soda sold partially the 
estimated $30,000 annual ope: :ting cost 
the treating plant. 

e 


Unionweld stainless tubing 
means the gas shielded welding 
require annealing after 
several analyses. Manufacture: Union 
Steel Corp., Union, 


Carboline Company’s Bulletin 100 rates 
various types coatings according 
four classifications en- 
mends from among the numcrous phe- 
nolics, furans, neoprenes, viny!s, rubber 
base resins and epoxies the 
coating lining best suited resist 
the environment. Information 
lated primer requirements, number 
coats, surfaces which applicable, 
wear resistance, maximum temperature 
use and other characteristics. 
gives coverage data mil feet per gal- 
lon for each the company’s products. 
Average coverage for brush 
application given square feet and 
film thickness. Copies are available from 
Carboline Company Division, Mullins 
Non-Ferrous Castings Corp., 331 
ton Ave., St. Louis 19, Mo. 


Crobalite Bulletin 102, from 
Crobalt, Inc. 2800 State St, Ann 
Arbor, Mich. describes this companys 
welding rods for applying hardness 
surfaces steel and cast 
which have high resistance abrasion, 
corrosion, oxidation and impact. The) 
retain their desirable propertics despite 
repeated heating and cooling and 
from temperatures high 1600 de- 
grees 

Glass-Fiber Laminates for Struc 
tures Gassner and Harry Kahn, 
Gassner Aircraft Engineering, 


way, 23, Y., study the 
fabrication, mechanics, 
advantages and limitations 
from Lunn Laminates Inc., 
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West St., Huntington 
Long Island, The study 
tabulated and graphed test data 
and development engi- 
neering 
Feon No. 287, spun nylon filter cloth 
designed for use filters prone clog 
unaffected most alkalis and organic 
acids and will stand well 
sodium hydroxide solutions, acetic acid, 
formic acid and some the common 
available from Filtration 
Engineers, 155 Oraton St., New- 
ark 4m, 
ible steel tubing de- 
without from The American 
Brass American Metal Hose 
Branch, Main St., Waterbury 


20, Conn. tubing made from 
Types 316 321 stainless. 


Laminates one both sides 
with sheets are gaining 
acceptance construction purposes, 


The laminates may have core materials 
fiberglas, aluminum honeycomb, paper 


honeycomb, 
plywood. Insulation factors 
are equal for some the new materials 
weighing pounds -square foot 
weighing 100 pounds square foot. 


Armorvin, plastic industrial 
piping into which molded 120-ton 
tensile wire, will bend 
around diameter spindle 
without reducing internal bore. Resist- 


ance water, oil, grease, most acids 
and alkalies, Diesel fuel, coal and butane 


claimed, although the nature 
the plastic material not revealed. 
tional 235 East 42nd St., New York 


cized polyvinyl chloride sheets thick- 


inches are now available sheets 
measuring feet from Atlas Min- 
eral Products Co., Mertztown, Pa. Weld- 
ing rod for joining available trained 
Fabricated shapes are 
available also these materials. 


e 
Self-Energized Metallic Rings are de- 
20-page booklet available 


United Aircraft Products, Inc., 
Dayton Ohio. 


Cast High Alloys—Properties the 
Schofer, the Alloy Casting Institute, 
Mineola, has been reprinted from 
Chemical Engineering, October 1953 and 


available request from the institute. 


root penetration pipe welds, 


prevent icycles and weld spatter are 
Chemical Equipment Di- 
General Ceramics Corp., Keas- 


bey, shattered ring can 
ushed out the pipe. 


Buggy, manufactured Automo- 
Rubber Inc., 12550 Beech 
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Road PMRR, Detroit 28, Mich. 
designed for the safe in-plant handling 
corrosive liquids. Equipped with 
Saunders type rubber-lined valves, 
has tank rubber lined inside and 
coated outside. The buggy complete 
with wheels, tires, hose, gauges and 
other accessories. can made 
several sizes including extra narrow. 

Coors Porcelain Company, Golden, Col. 
producing new high density mill 
and tank lining brick said have high 
resistance attack from all acids ex- 
cept hydrofluoric and from strong caustic 
solutions, especially under high tempera- 
ture conditions. They are made spe- 
cial high density alumina ceramic and are 
sold LZP Industrial Ceramics, 2500 
West 7th Ave., Denver Col. 


Fostoria Pressed Steel Corp., Fostoria, 
Ohio manufacturing magnetically- 
driven centrifugal pump which the 
rotor driven magnetic field. This 
makes possible complete isolation 
the pump interior from the environment 
outside and eliminates all glands and 
packing joints. The Dynapump de- 
scribed 4-page bulletin. Standard 
units are made stainless steel. The 
rotor nickel clad. 

Acme Protection Equipment Co., 3037 
West Lake St., Chicago 12, Ill. has pub- 
lished list 433 gases, fumes, mists 
and dusts sufficient toxicity require 
the use gas masks persons work- 
ing them. 
Effect Temperatures the Mechani- 

(Continued Page 32) 


What are you doing about your share the 
multi-million-dollar corrosion debt? Have you investi- 
gated the possibility eliminating corrosion losses 
equipment handling water solutions simple addition 
and maintenance small amounts CHROMATE? 


Both hard and soft waters pose corrosion problems. 
fact, softening eliminate scale formation may make the 
water even more corrosive. Chromate treatment not only 
prevents corrosion waters varying widely quality 
and purity—in industrial cooling systems, automotive 
and stationary engines, and air conditioning units—but 
also may applied refrigerating brines, petroleum 
pipelines and many other instances continuous contact 
between water solutions and metal. 


Mutual’s complete line chromium chemicals and 
broad background concerning their use await your inter- 
est and inquiries, Write today, describing your problems, 


for our bulletins explaining the use and advantages 
chromates for corrosion control. 


SODIUM CHROMATE 
CHROMIC ACID 


Mutual Chemical Company 


SODIUM BICHROMATE 
POTASSIUM BICHROMATE 


America 


Park Avenue, New York 16, 


Plants at Baltimore and Jersey City 


© 
lad 
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cal Properties, Characteristics and Proc- 
essing Austenitic Stainless Steels, 
Bulletin A-162 Krivobok and 
Talbot has been reprinted from 
the ASTM Proceedings and available 
from International Nickel Co., Inc., New 

Alco Products Review, periodical pub- 
lished and available from American 
Locomotive Co., Schenectady 
published its Spring, 1954 issue 
9-page article fabrication nickel- 
plated pipe for the Atomic Energy Com- 


mission. 


Infrared radiation the rate 100 
watts per lighted inch tube length 
produced new type Jamp developed 
General Electric Corp., 
sion, Nela Park, Cleveland 12, Ohio. 
The 500-watt size weighs 34-ounce and 
the 1000-watt, 7.8-ounce. The fuzed quartz 
lamp may plunged cherry red into 
water without cracking. 


Fabricated Pipe, tubing and fittings and 
modern industrial piping, and descrip- 
tions the size, type and applications 
piping available are covered two 
recent data sheets issued Michigan 
Pipe Co., Bay City, Mich. 


Fluorothene now being produced 
the Charleston, Va. plant Carbide 
and Carbon Chemicals Company, divi- 
sion Union Carbide and Carbon Corp. 
Bakelite fluorothene resins, satisfactory 
over temperature range minus 320 


Waterproof 
Concrete Walls 
and Floors 


the Easy Way with 
DELRAC 
COATING 


Delrac Coating penetrates, 
seals and coats concrete and 
masonry—prevents dusting, 
flaking and efflorescence. 
Forms tough, smooth, water- 
repellent finish coat. One- 
coat hiding power—spray 
brush. Transparent, white, 
grey can tinted any 
color. 


Write for Bulletin 100 


DELRAC CORP. 


136 Mill St. 
WATERTOWN, NEW YORK 
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plus 390 degrees are composed 
fluorine, chlorine and carbon atoms 
chain structure, technically poly- 
available three grades, FYTD, FYTH 
and FYTS, rated according melt vis- 
cosity 446 degrees which the 
order and megapoises re- 
spectively. 

Transistor Transformers measuring 
interstage and output models are now 
being manufactured Telex, Inc., Telex 
Park, St. Paul Minn. Impedance 
the input primary coil 200,000 ohms 
with current the primary coil 
milliamperes and impedance the sec- 
ondary coil 1000 ohms; frequently re- 
sponse down decibels 200 cycles 
per second from 1000 cps the input 
stage and the maximum power 200 
cps 0.5 milliwatts. 

Dacron Filter Cloth, with excellent re- 
sistance acids and caustics room 
temperatures supplied pre-shrunk 
manufacturers National Filter Media 
Corp., New Haven 14, Conn. re- 
sistant weak acids even boiling 
temperatures and moderately strong 
acids room temperature. has good 
resistance weak alkaline solutions 
and moderate resistance strong alka- 
lies room temperature but degraded 
strong acids elevated temperatures. 

Durco Series fans with capacities 
8000 cfm are designed for service where 
attack fumes other corrosives 
likely. The casing Duriron and the 
blade Durimet 20, high nickel 
stainless steel. They are approximately 
percent lighter than earlier models 
but are more efficient and less expensive. 
Bulletin F/1, available from The Dur- 
iron Co., Box 1019, Dayton, Ohio 
describes them fully. 

Eco Engineering Co., York Ave., 
Newark J., making centrifugal 
with maximum capacity gpm. 
and has maximum 20-inch suction lift. 
designed for non-contaminating 
service. 

Dow Corning 555 Fluid, water white, 
odorless material blends readily with 
such materials paints, petroleum prod- 
ucts and can used plasticizer for 
certain rubbers, resins and plastics. Its 
useful temperature range minus 
degrees plus 300 degrees 


PERSONALS 


McClung assistant plant man- 
ager the American Locomotive Co. 
Dunkirk, Y., has been announced 
Murphy, manager. Mr. Mc- 
Clung was assistant manager Alco’s 
ordnance plant Schenectady. 


Arthur Conrad, Jr., metallurgist, has 
joined the Detroit Technical Section, 
Development and Research Div., the 
International Nickel Co., Inc. 

Ralph Troupe has been appointed 
research professor chemical engineer- 
ing Northeastern University. will 
research 
corrosion and engineering materials. 
came the university from Goodyear 


Synthetic Rubber Corp. where 
technical superintendent the Akron 


Eric Newman has joined Rockwell 

ufacturing Co. manager the 
pany’s export and international 
Mr. Newman, World War Royal 
Air Force veteran, was formerly 
manager for William Palfrey, London, 


McDonald has been placed 
charge the Detroit, Mich. office 
Reilly Tar Chemical 
Walter Schroeder has been 
chief engineer Colonial 
Works Co., Cleveland. 
William Drake has been named pres. 
ident the new Chemical 
Division Pennsylvania Salt 
turing Co. 
sales engineer for pipeline and 


Tulsa, Okla. 


Standard Pipeprotection March 
the following officers were elected: 
the board; Hugh Baird, St. Louis, 
president; Henry Vondrasek, 
Louis, vice president charve oper 
ations and Wilson, St. Louis, 
retary and treasurer. 

Grossman has been appointed 
chief research engineer the 
search and Development Center The 
Babcock Wilcox Company, 
Ohio. 

Dan Mogenroth has been appointed 
manager the General Construction 
Materials Sales Owens-Corning 
berglas Corp. 

vice-president and general manager 
the Koppers Chemical Division. 

Samuel Rosenberg the National 
Bureau Standards has received the 
Department Commerce silver 
for meritorious service. The award was 
made for important contributions the 
science and technology physical 
allurgy for over years, has been 
member the NBS staff since 

Joseph McCulloch has been 
manufacturer’s representative for the 
Pennsylvania Salt Manufacturing 
pany’s Corrosion Engineering Products 
Department Maryland, Delaware 
ern Pennsylvania and Southern 
Jersey. 

. 
Hugh Glen has 
Johnston Pump Company, 
Cal. 


Edward Lloyd has been 
chief the mechanical instruments 
tion the National Bureau 


representative the Insul-Mastic Corp. 


America. 


James Longwell, assistant the 
eral manager the Carboloy 
General Electric Company 
from the organization his 
sales organization. 
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1.1 Miscellaneous 


1.1, 3.3.4, 5.8.2 

The Role Tannates and Phosphates 
the Preservation Ancient Buried 
Iron Objects. Farrer, AND 
Applied Chem. (Lon- 
don) Pt. 80-84 (1953) Feb. 

Archaeological specimens iron and 
other materials were found ex- 
cellent state preservation site 
Hungate, York after period 2000 
years. Lack corrosion was attribut- 
able inhibition the activity sul- 
fate-reducing bacteria tannates 
present the soil. Phosphates likewise 
present assisted reason 
properties. 
INCO. 6461 


1.2 


Does Cathodic Protection Constitute 
Oil Gas J.; 51; Nos. 45; 
129, 157 (1953) Mar. Mar. 16, 

discussion fire hazards asso- 
ciated with cathodic protection which 
includes hazards associated with the 
rectifier and with insulated joints 
pipe lines, lightning hazards and hazards 
obtained breaking cutting one 
the cathodic protection cables and cor- 


PHOTOPRINTS and/or 
MICROFILM COPIES 


Technical Articles Abstracted 


CORROSION ABSTRACTS 


May Obtained From 


ENGINEERING SOCIETIES LIBRARY, 
West 39th Street, New York 18, 

CARNEGIE LIBRARY PITTSBURGH, 
4400 Forbes St., Pittsburgh 13, Pa. 


NEW YORK PUBLIC LIBRARY, New 
York City. 


LIBRARY, Office Librarian, Wash- 
ington, (Special forms must 
secured). 

LIBRARY CONGRESS 
Washington, 

JOHN CRERAR LIBRARY 
East Randolph St., 

Chicago 


Persons who wish secure copies 
articles when original sources are un- 
available, may apply directly any 
the above for copies. Full reference in- 
formation should accompany request. 
The National Association Corrosion 
Engineers offers warranty any 
nature concerning these sources, and 
the names for information 
only, 

NACE will NOT accept orders for 
photoprint microfilm copies ma- 
terial not published the association. 


CODE AGENCIES SUPPLYING CORROSION ABSTRACTS 


Neither NACE nor the sources listed below furnish reprint copies. 


Abstract Bulletin, Aluminum Laborato- 
ries, Box 84, Kingston, Ontario. 


American Water Works Associ- 
ation, Amer, Water Works Asoc., 521 Fifth 
Ave., New York 17, 


BL—Current Technical Literature, Bell Telephone 
Laboratories, Inc., Murray Hill, N. J 


BTR—Battelle Technical Review, Battelle Memo- 
pe Institute, 505 King Ave., Columbus 1, 
hio. 


BNF—Bulletin; British Non-Ferrous Metals Re- 
search Association. 81-91 Euston St., London 
NW 1, England. 


CBEC—Centre Belge d’Etude de la Corrosion 
(CEBELCOR), 17 re des Drapiers, Brussels, 
Belgium. 


CE—Chemical Engineering, McGraw Hill Publish- 
ing Co, 330 W. 42nd St., New York 18, N. Y, 


EL—Electroplating. 83/85 Park Road, 
Teddington, Middlesex, England. 


EW—Electrical World, McGraw-Hill Publishing 
Co. 330 42nd St., New York 18, 


GPC—General Petroleum Corp. of California. 2525 
East 37th St., Los Angeles 11, Calif. 


1\M—Transactions, The Indian Institute of 
Metals, 23-B, Notaji Subhas Road, P. O. 
Box 737, Calcutta, India. 


INCO—The International Nickel Co., Inc. Wall 
Street, New York 5, New York. 

Petroleum. Portland Place, 
London W#1, England. 

JSPS—Japan Society for the Promotion of Science, 
Address: Mr. Hayata Shigeno, Secretary, 
Committe: of Preventing Corrosion, c/o 
Government Chemical Industrial Research 
Institute, 1-Chrome Nakameguro, Meguro- 
ku, Tokyo, Japan. 


MA—Metallurgical Abstracts, Institute Met- 
als, London, England. 4 Grosvenor Gardens, 
London England. 

Mi—Metallurgia Italiana, Associazone Italiana 
Metallurgia. Via S. Paola, 10, Milano, Italia. 

MR—Metals Review, American Society of Metals. 
7301 Euclid Ave., Cleveland 3, Ohio, 

Aluminate Corp. 6216 West 
66th Place, Chicago 38, 


NBS—National Bureau Standards. Supt. 
Documents, Printing Office, 
Washington 25, 

NSA—Nuclear Science Abstracts. United States 
Atomic Energy Commission, Technical In- 
formation Division, Oak Ridge, Tenn. 

PDA—Prevention Deterioration Abstracts. Na- 
tional Research Council, 2101 Constitution 
Ave., Washington 25, D. C, 

RM—Revue de Metallurgie, Paris, France, 5 Cite 
Pigalle, Paris (9e), France. 

RPI—Review of Current Literature Relating to the 
Paint, Colour, Varnish and Allied Industries, 
Research Association of British Paint, Colour 
& Varnish Manufacturers, London, Walde- 
grave Rd., Teddington, Middlesex, 

Und Eisen, Verlag Stahleisen, H., 
Dusseldorf, August-Thysen Str. Posts- 
check Koln 4110, (22a) Dusseldorf, Germany. 

Institute Marine Engi- 
neers, The Minories, London Eng- 
land. 

Oil Products, 310 South Michi- 
gan Ave., 

Development Association. 
House, Turl Street, Oxford, England. 
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rection these hazards. felt that 
cathodic protection and the insulation 
which necessary conjunction with 
offer fire hazard which cannot 
overcome careful design and reason- 
able operating precautions. Design fea- 
tures and operating procedures are 
recommended.—INCO. 6522 


1.5 Directories Material 


1.5, 6.1 

New Engineering Materials. Product 
Eng., 24, 139-145 (1953) June. 

Discusses use powdered metals, 
castings, tubing titanium, ultra thin 
metals, rubber, laminated plastics, tech- 
nical ceramics, low alloy permanent 
magnet materials, high strength steels, 
rigid PVC, fluorocarbons, aluminum, 
silicones, large moldings, zirconium and 
composite metals. Photographs, tables. 
—BTR. 6459 


Annual Engineering Materials Review 
and Methods, 37, 101-116 (1953) Jan. 


quick look developments en- 
gineering materials reveals some changes 
use materials that will forth- 
coming and influences that will bring 
these changes about. 
and steels; nonferrous metals including 
high temperature alloys, carbides, cop- 
per alloys, aluminum alloys, magnesium, 
titanium and minor metals, non-metallic 
materials, parts and forms, finishes and 
cluding heat treating joining. 
Photographs.—BTR. 6406 


1.6 Books 


Gases Metals. Book, 1953, 204 pp. 
American Society for Metals, 7301 Euclid 
Ave., Cleveland, Ohio. 

Includes: Fundamental Metallurgical 
and Thermodynamic Principles Gas- 
Metal Behavior, Smith; Gasses 
Nonferrous Metals and Alloys, 
Eastwood; Gasses Liquid Iron and 
Steel, Carney and The Behavior 
Gasses Solid Iron and Steel, 
Sims.—MR. 6359 


1.6, 5.3.1, 5.4.1, 5.9.1 

Finishing Handbook and Directory, 
1953. Product Finishing. Book, 1953, 511 
pp. Sawell Publications Ltd., Ludgate 
Circus, London, E.C.4. (Free 
scribers Product Finishing). 

This the third annual edition. Sec- 
tions vacuum deposition and sand- 
ing machines have been added. Other 
subjects covered include preparatory 
treatments, painting, finishing light 
alloys, wood and plastics; vitreous 
enamelling, galvanizing, electroplating, 
metal coloring, 
directory trade names, suppliers, etc. 
—BNF. 6566 


1.7 Organized Studies 
Corrosion 


Effect Coating Thickness the 
Performance House Paints Under 
Different Programmes Maintainance. 
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cial Digest Federation Paint and Varnish 
Production Clubs, No. 338, 137-162 (1953). 

report 15-year investigation 
into the performance house paints, 
mainly simple oil types, wood ex- 
posure fences. was found that re- 
painting short intervals with two 
coats paint built too great thick- 
ness coating, which then failed 
cross-grain cracking 
peeling. The best results are obtained 
where the repainting frequency was ad- 
justed balance the rate loss 
thickness the old paint. This rate 
constant any one paint type for any 
exposure. The average rates were about 
0.5 mils per year for panels facing south 
and 0.4 mils per year for those facing 
north, being greater for lead paints than 
for paints. concluded that the 
optimum initial thickness for house 
paints systems about mils, and that 
repainting total thickness should 
kept down mils for southern 
exposures and mils for northern 
exposures. With pure white lead paints 


6352 


5:4:5 

Co-Operative Research: Exporsure 
Testing Co-Operative Basis. 
Pass. Oil Colour Chemists Assoc., 36, 
No. 394, 151-170 (1953). 

The conduct large-scale coopera- 
tive exposure test carried out the 
Zinc Pigment Development Association 
described and discussed relation 
the general problems encountered. 
Particular attention drawn 
effect variation wood, the difficulty 
maintaining standards ratings 
sites with different ob- 
servers and the desirability obtaining 
complete meteorological data the 
actual exposure sites. Methods for con- 
densing the records degrees failure 
form indices protective decora- 
tive quality are discussed. Some the 
results obtained the tests are used 
illustrate variations behavior 
certain pigments when used 
films different places Great Britain. 


—RPI. 6607 


1.7.2, 7.1, 4.3.3, 4.2.3, 5.8.2 

Additive Tests Pametrada. 
gine, 20, 462 (1953) Mid. April. 

Note continued attempt Pame- 
trada Research Station inhibit heavy 
oil deposition and corrosion the gas 
turbine means additives. After 
series laboratory tests corrosion 
high-temperature metals vanadium 
pentoxide temperatures above 650°C, 
rig tests were made with metal targets 
immersed gasses from compustion 
chambers operating atmospheric pres- 
sure. Inhibitors used included metallic 
oxides, water-soluble compounds such 
magnesium sulfate and magnesium 
acetate. Short report stage de- 
velopment the investigation 


NCO. 6609 


Corrosion: How Inco Fights It. /ron 
Age, 171, No. 21, (1953) May 21. 

Kure Beach and Harbor Island 
where Inco tests the corrosive effects 
seawater, seaspray and seacoast atmos- 
phere all types material, even the 
chain link fence, consisting sections 
minum, surrounding the laboratory 
tested. section the roof Monel- 
sheet. 4-sided rack partially covered 


awning, called the henhouse 
are placed facing each the 
points. Each protected differen 
degree the awning. the gam. 
ples single metal, corrosion rates 
6400 


Tube Works Laboratories. 
dustry, 83, No. 3-6 (1953) July 

Description new laboratory block 
the Yorkshire Copper Works, 
which serves the production the 
joining works tubes wide range 
specifications including 
arsenical and non-arsenical copper, 
conductivity copper, 70:30 brass, 70:20) 
brass, Yorcalbro, 70:30 copper-nickel, 
well other alloys not covered any 
external specification. The corrosion 
laboratory has testing which 
were proved successful over number 
years. The chemical analysis 
tory analyzes samples for alloying 
stituents such copper, arsenic 
aluminum, tin, lead, iron 
manganese. Illustrations.—I 6374 


TESTING 


2.2 Location Tests 


2.2.5, 5.4.5, 4.6.11 

Sea Water Immersion Pro. 

Sea water immersion trials 
ety types underwater 
have shown the superior 
vinyl finishes, both and 
antifouling paints. Panel 
shown that vinyl finishes can used 


cathodically protected hulls and 


provided that controlled cathodic pro- 


tection system used. 6478 


2.2.4, 8.4.3 

Field Testing Can Prevent Flange 
Jr. Petroleum Dev. Co. Oil, 136, 
No. 201-203 (1953) May. 

Safest and most economical practice 
for testing flange connections wel 
head assemblies hookups 
use the best shoptested flanged 


equipment available, utilizing 
seals sealing insurance, and 


means testing full test 


those joints already service. 


ient materials, one which 


types secondary seals made res! 


spring steel wire retainer, 
successful. Another type recently 


2.2.5, 5.4.10, 8.9.3 


Method for Determining the 


ance Insulating Joints and Pipe Litt 
No. 159-162 (1953) May. 


resistance both insulating joints 


bines field resistance measu! ments 
algebraic computations 


ances, Detailed instructions are 


h 
for the placement test and the 
formulae are explained. 
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ated pipe lines explained. The 
outlined has been adopted 
the New York City area and has been 
found satisfactory. 6425 


5.4.5,7.2 

Field Tests Exterior Coatings for 
Pipe Line Conveying Fuel Oil Heated 
10, 377-381 (1953) Oct. 

Field experiments were 
determine suitable exterior coating 
for oil transmission pipe 
handle oil heated 200 degrees The 
line was 8-inch Schedule No. 
pipe normal working pres- 


sure 600 800 psi with three com- 


transmit fuel oil from 
gen- 


was design: 
the 

four different coat- 
ings were foot lengths 
connected series and 
buried soil. Oil heated 200 de- 
was circulated through the 
pipe for two weeks. Pro- 
pressure and psi by: the use 
suitable and weights three 
spots the coatings. Depres- 
sions forn were measured carefully 
rate and each coating. 

Open sections approximately 

for each coating were provided 
take place any the coatings. After 
the hot oil circulation was 
completed ditch was opened and the 
coatings for distortion and ad- 
herence resistance measure- 
ments were made the depression 
points. 

Additional 40-foot pipe lengths with 
each the four different coatings then 
were cold bending stand- 
ard field equipment total angle 
approximately degrees and mini- 
mum radius approximately twenty 
pipe diameters (14 feet, inches). After 
each bend, the coatings were examined 
for cracks and given “holiday 
tests supplement visual examination. 
Due its ruggedness and freedom 
irom distortion during the test was de- 
cided recommend thick as- 
phalt mastic coating using 250 degree 
melting point asphalt for the hot-oil 
pipe line exterior coating, 6577 


2.2.2, 6.5, 5.8.2 


Coatings Cut Corrosion Costs. 
Power 57, No. 87-89 
(1953) July. 

loss weight and tensile strength 
metals and alloys after years ex- 
various atmospheres are pres- 
ented tables. Corrosion preventing in- 
hibitors and the environment which 
they are useful are listed are life ex- 
Pectancies uncoated bolts, hot dip gal- 
coatings and metal coatings. 


6649 
2.2.2, 6.6.8 


Years’ Outdoor Weathér Aging 
Plastics Under Various Climatological 


(Dept. Bur, Ships). Paper before 
Ann. June 28-July 
Testing Materials, Preprint 
pp. 
the effects outdoor 


CORROSION ABSTRACTS 


weather aging, under widely different 
climates, various types plastic ma- 
terials including types clear trans- 
parent sheet plastics, types laminated 
materials and types molded terminal 
Various exposure periods from 1-36 
months were used, and various mechan- 
ical, electrical, and optional properties 
were evaluated. the basis the ex- 
tensive data accumulated, possible 
deduce the occurrance wide variety 
effects that appear related 
differences the climatic and environ- 
mental conditions and the exposure 
periods. Tables, graphs, 
INCO. 6516 


2.2.5, 5.4.5, 8.1.2 


Good Corrosion Resistance 
Aluminium Coating Steel Plate 


2230 Magnolia Wilson Avenue 
Birmingham, Alabama New Jersey 


Sheffield, Sheet Metal Inds., 30, No. 313, 
424 (1953) May. 

Brown Bayley Steels Limited’s test 
house was built 1937. about ft. 
long ft. wide and the height 
ft. the middle and ft. one end 
where there are two stories. The total area 
the steel plate walls 2000 sq. 
ft. March 1938, the outside surfaces 
the steel plates were grit blasted and 
sprayed with aluminum and 3-feet dado 
was overcoated with two coats black 
bituminous paint and single coat 
lacquer. 1939 after the outbreak war 
the test house was encased with sand 
revetment height about feet. 
When this was removed 1946, the coat- 
ing was virtually intact and was con- 
sidered sufficient repaint the building. 
Two coats bituminous paint were ap- 
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anodes. 
Fast Service anodes. 


Custom manufacturing for special 
problems. 


Consulting and engineering 


service. 


You'll save money when you depend 
AN-SPEC anode specialists our 
only business cathodic portection 
and our goal better and faster 
service. Our specialized ability avail- 
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cathodic protection problems. 


Company 
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plied the dado and above this two coats 
aluminum paint. June 1952, 
Sub-Committee the BISRA found the 
aluminum coating very good condition. 
Some slight rust-staining could seen 
places and few rust patches about 
sq. in. size were evident but ap- 
preciable rusting was evident only one 
place about feet wide over window, 
where some percent rusting had oc- 
curred. 


years about the maximum life 
expected for aluminum paint such 
corrosive atmosphere, the test house will 
soon repainted. Abbey Works, 
Margham, 15,000 20,000 tons steel- 
work has been shot blasted and given 
0.004-inch sprayed coating aluminum 
before painting. has been stated that 
this scheme was not more than times 
the cost the more usual specification 
weathering and wirebrushing before 
the application red lead primer and 
finishing paints, the life which ex- 
pected years, whereas the life 
aluminum sprayed coating may 
6582 


2.2.7, 4.6.4 


Test Cooling Water for Corrosion 
These Methods. Aquatrol, 
Inc. Petroleum Refiner, 32, No. 130-133 
(1953) April. 

With the use specimens such 
nipples, coupons washers, weight loss 
data may obtained which will indicate 
the comparative corrosive properties 
cooling water streams. From these data, 
the corrosive properties cooling water 
may roughly classified slight, con- 
siderable, serious, Testing procedures 
and interpretation the tests are 
covered. 6426 


2.3 Laboratory Methods and 
Tests 


2.3.2, 2.4.2 


Accelerated Weathering Devices. 
Sawyer. Devoe Reynolds Co., Inc. 
Paper before ASTM, Symp. Condition- 
ing and Weathering, 55th Ann. 
Y,. June 24, 1952. ASTM Special Pub- 
lication No. 133, 1953, 91-98. 


Laboratory tests developed for ac- 
celerated weathering conditions are dis- 
cussed. Mechanical weathering machines 
and limitations accelerated tests are 
discussed. LaQue (INCO) re- 
ports that the salt spray test not well 
suited the measuring the behavior 
stainless steels the atmosphere, 
any environment except that encountered 
salt spray testing machine. ref- 


erences.—I NCO. 6487 


2.3.4, 4.3.2, 3.5.9, 4.4.1 


Corrosion Acids High Tempera- 
Corrosion, 10, No. 7-12 
(1954) Jan. 

test method described for obtain- 
ing corrosion data with acids and other 
corrosives temperatures above their 
normal boiling points. The method, which 
has features simplicity and general 
usefulness, involves use flame-sealed 
heavy-wall glass tube container for the 
metal specimen and corrosive fluid. The 
atmosphere over the fluid can con- 
trolled and, evacuating the tube before 
sealing, can made consist only 
the equilibrium vapor test temperature. 


estimated that the tubes withstand 
gas pressures about 1000 psig which 
corresponds test temperature 285 
degrees for water. Appropriate test 
safeguards are described. 

Corrosion data obtained this method 
are presented for various alloys exposed 
sulfuric acid, phosphoric acid, nitric 
acid, formic acid, boric acid and phenol 
different temperatures and concentra- 
tions. interesting general observation 
from these corrosion data the relatively 
good corrosion resistance copper 
sulfuric, phosphoric, boric and formic 
acid solutions. 6636 


2.3.7 

Utility Strauss Test. Sarz. 
General Electric Co. Metal Progress, 63, 
No. 136, 138 (1953) Jan. 

used the Strauss test depends the 
passivating effect the concentration 
Work other mentioned authors 
suggesting the utility 
solutions for the corrosion testing 
steels discussed. 6520 


2.3.6, 6.2.5, 2.3.7 


Screening Stainless Steels from the 
240-Hour Nitric Acid Test Electro- 
lytic Etching Oxalic Acid. 
Co., Inc. ASTM Bulletin, No. 188, 35-38 
(TP27-TP30), (1953) Feb. 

Electrolytic oxalic acid etch 
screening test for the 240-hour boiling 
65% nitric acid test. Steels which, this 
etch, show little evidence attack 
due carbide precipitation grain 
boundaries are not subject rapid inter- 
granular corrosion and need not tested 
nitric acid but steels which, etching, 
show appreciable intergranular attack 
must tested nitric acid determine 
the resulting degree intergranular 
susceptibility within that permitted 
the maximum nitric acid rate for the 
given steel. This test applicable 
AISI Types 304, 304L, 316 and cast 18-8, 
18-8 molybdenum and steels but 
not Types 321 and ELC 316. The test 
may eventually used for Type 309. 


2.3.7, 3.2.3, 4.3.5 


Velocity Action Oxygen, Hydro- 
gen Sulfide and Halogens Metals. 
TAMMANN and Koster. anorg. 
allgem Chem., 123, 196-201, 208-224 
(1922) Aug. National Advisory Com- 
mittee for Aeronautics, Tech. Mem., 
No. 1339, June, 1952, pp. 

method determining the rate 
surface oxidation metal the 
change the color the surface film 
produced reactions with oxygen, 
chlorine, iodine discussed. The 
metals studied included iron, nickel, cop- 
per, zinc, cadmium, tin, lead, cobalt and 
manganese. Tables are given for surface 
film thickness versus color for various 
times, for iron, nickel and copper nitro- 
gen-oxygen mixtures and for b(a con- 
stant for determining the retardation 
the thickening the oxide coating with 
increased time) for iron and nickel air 
and for copper oxygen air. 
Graphs, 6354 


2.3.7, 2.4.3 

Testing the Porosity Paint Film 
HAUSER. Farbe Lack, 59, No. 
(1953). 

portable apparatus described for 
detecting porosity paint films metal. 


Vol. 


comprises wire electrode set 
isulated handle and charged 15-2) 
coil. lamp, included the 
glows when the electrode discharges ata 


2.3.7, 6.2.3 


Improvements Test Method for 


Stress-Corrosion Cracking. (In 
485-490; Disc. 490-492 (1953) April 


steels with and without 


corrosion cracking was determined 


long-time tensile tests elevated tem. 
peratures boiling solution 
ammonium nitrate. Effects stress, 
kaline concentration, temperature 


tion, heat-treatment and welding, 
stress-corrosion cracking and 


for determination cracking rate 


discussed.—I NCO. 6540 
2.3.7, 2.6, 1.6, 2.3.9 


Book, 1953. John Wiley Sons, Inc, Nev 


York; Chapman Hall, Ltd., London, 


physical chemists doing 


work revealing fundamental information 


about metals creates the need 
procedures, The authors 


technique, equipment, control and lists 


materials for various kinds 


metals. 


Chapters include: Methods 
ing High Temperature, Measurement 


tures, Refractories, More 
mospheres, Vacuum 


Techniques, 
Powder Metallurgy, Preparation Pur 
Metals and Preparation Metal Single 
Crystals. 

The book illustrated and indexed. 


2.3.9, 4.3.6, 6.2.5 


Corrosion, No. 11, 


(1953) Nov. 


corrosion studies has been 
applying this x-ray technique nag 
types (302, 317, 347) stainless steel 
ferric chloride solution. Parallel 


graphs and radiographs were 


for comparison, The radiographs 


striking differences the corrosion 


terns for the different steels under 


64 


ent conditions. 


2.3.9, 1.3 


Research, Product Finishing. 
56-63 (1953). 


terials for investigating 
vitreous enamelling, paint and 
and corrosion problems.—MA 


2.4 Instrumentation 


2.4.2, 6.2.3, 4.6.7, 3.5.11 


Corrosion Mild Steel 
Rapidly Salt Solutions and 


Systems, 
Melting and Casting, Heat-Treating 
Fabrication 
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larges ata 
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(In Ger. 
Eisen, 
April 
structural 
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ling, Upon 
technique 
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New 
London, 
sicists and 
reliable 
details 
and lists 
tests 


f Obtain- 
ms, 
ion Pure 
fetal Single 
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VEN THE TOUCHEST ACIDS 


indexed. 


AND 

acid-proof brick any type corrosion- corrosive fumes; linings for tanks containing 
resistant masonry the joint between the bricks the chemicals. ceramics, white chemical 
point. Ordinary mortar joints won’t do. Even and chemical stoneware, are fabricated into 
nique many specialized cements will handle only and intricate shapes for chemical plant usage. 
alimited range acids. Others will handle acids but specialized compounds meet highly 
fail quickly under alkali attack. exacting and critical needs. And the new field 
metallic oxides, Stoneware’s ALITE offers solutions 


raphs corrosion problems once thought insurmountable. 


rrosion 


But joint made Durisite will resist both acids and 
will stand under time, under abrasion, 


inder under impact. PRODUCT 
specialists since 1865, work with many materials TONEWARE 
with plastics, with rubber, with ceramics, with metals. 
paint dustry: clear, flexible hose for piping sensitive fluids, 
foods, pharmaceuticals, whole blood and blood plasma; 
4 
paint protect concrete and metal surfaces from 
The Stoneware Co. has prepared two booklets which will prove helpful any company concerned with any type corrosion- 
resistant masonry, BUILD ACID-PROOF BRICK FLOOR” MASONRY CONSTRUCTION GUIDE” 


are down-to-earth books with wealth pertinent, practical information. They are free, request your company letterhead. 
Write: The Stoneware Co., Dept. 654, Akron Ohio. 


and 


275-280 (1953) June. 

Use high-speed rotor apparatus for 
corrosion tests speeds 32.7 ft./sec. 
uncoated specimens described. The 
passivity, characterized relatively 
noble potentials, mild steel moving 
rapidly fresh water, studied. 
Weight-loss/time curves were obtained 
25° for mild steel sodium chloride 
solutions and natural and artificial sea- 
water. Rate corrosion mild steel 
increases with concentration sodium 
chloride the maximum value (0.5N) 
investigated. Rates corrosion sea- 
water are high, although lower than those 
0.5N sodium chloride. Graphs, tables 


2.4.2, 8.9.3 

Equipment for Conducting Survey. 
Oil Gas J., 52, No. 115 (1953) June 

View anode and cathode area, 
discovered during corrosion survey 
along pipe line, shown. the use 
earth current meter, the intensity 
the action these anodes and cath- 
odes determined. From the readings 
obtained, the intensity and direction 


the current flow are 
6509 


2.4.2, 3.5.9 

Apparatus for Rapid Determination 
Liquid-Liquid and Liquid-Solid Equili- 
bria Involving Corrosive Materials. 
LEDGE. Union Carbide Carbon Corp. Rev. 
Sci. Instruments, 24, No. 431-432 (1953) 
June. 

apparatus was built for measuring 
temperatures which phase changes 
(precipitation solid liquid from 
homogeneous solution) are visually ob- 
served occur. was constructed for 
use with corrosive chemicals, such 
anhydrous hydrogen fluoride, which are 
contained fluorothene tube, The 
tube has appropriate thermal shielding 
and shaken vigorously allow rela- 
tively large rates heating 
ing. Precisions temperature measure- 
ment the order 0.5°C are attain- 
6361 


2.4.3, 8.9.3 

Submarine Corrosion Finder. 
Oil, 136, No. 270L (1953) May. 

easy-to-make calomel electrode 
effective instrument for making sur- 
veys underwater pipe lines—especi- 
ally those off-shore salt water. Its 
case can constructed withstand 


mild underwater pressures and resist 
certain degree contamination due 


direct contact with salt water, For 
negative buoyancy, lead shot lodged 
the bottom section between two rub- 
ber stoppers. Illustration—INCO 6645 


2.4.3 

Fluorescent and Magnetic Inks for 
Flaw Detection. Mech. World, 133, No. 
3403 (1953). 

The uses three fluids are given 
follows: Supramor, electromagnetic 
flaw detection ink for the detection 
internal and surface flaws magnetiz- 
able metals; Glo-mor fluorescent ink 
surface cracks and 
porosity any metal and Lumor, 
fluorescent magnetic 6405 


CORROSION 


2.4.3 

Ultrasonic Inspection Thin Metallic 
Sheet Plate. Sheet Metal 
Inds., 30, 146-160 (1953) Feb. 

Outlines recently developed method 
particularly applicable sheet ma- 
terial relatively thin 
Graphs, diagrams, and micrographs. 
6599 


2.4.3 

Experimental Comparison Differ- 
ent Methods Detecting Cracks 
Met., 50, No. 159-168, disc. 168-169 
(1953). 

recent years number new and 
more effective methods detecting 
cracks appearing the surface metal 
parts have been devised. They fall into 
two main classes: one the use 
strongly wetting and highly colored 
liquids gives rapid results; the other 
maximum sensitiveness obtained 
fluorescence. Leiris investigated ex- 
perimentally how far these methods and 
their variants are interchangeable. The 
materials used both for impregnation 
and detection different workers vary 
greatly. For detection, Moutet (Congres 
National Francaise, Rep., 
1946) used suspension calcium 
carbonate, Leiris dry tale powder, 
Matte and Lachenaud (Tech. moderne 
aviation, No. (1948) Fuller’s earth 
with methanol. For impregnants: sol- 
vents, Moutet used butyl lactate tolu- 
alcohol mixture, Matte and Lachenaud 
paraffin oil; colorants, rhodamine 
(Moutet), organol red (de Leiris), 
and acetate (Matte 
and Lachenaud). The surfaces the 
specimens were degreased and dried 
covered with film light oil, water, 
oil-water emulsion. all cases op- 
erations consisted drying, impregnat- 
ing the cracks, soaking and detection 
and observation the cracks. The sen- 
sitiveness and rapidity the method 
were increased the use talc in- 
stead Fuller’s earth and indirect 
lighting Wood’s lamp through 
yellow filter, using Moutet’s impregnant 
but this latter can only used 
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2.4.3, 8.9.3 

Spot-Checking Corrosion. Sror- 
MONT. Oil Gas J., 51, No. 45, (1953) 
March 16. 

The immersion ultrasonic inspection 
technique can applied lines and 
vessels impossible actually immerse 
directing stream water the 
surface according preliminary tests 
carried out Erdman Electro 
Circuits, Inc., the Taft compressor 
station Southern California Gas Com- 
pany. Tests demonstrated that the 
equipment could rapidly detail how 
much corrosion had occurred and 
whether laminations, inclusions 
density flaws existed either metal 
weld. Cross-section views the metal 
beneath the scanning crystal were 
shown television-type cathode-ray 
tube. Where defects showed the 
screen, the image was photographed for 
permanent record. Adaption may soon 
result new tool for determining 
the field the extent corrosion inside 
pipe lines and vessels and for inspecting 
pipe-line welds. 6569 


NATIONAL ASSOCIATION CORROSION ENGINEERS 
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2.4.3 

Electronic Measurement 
Coating Thickness. Product Finishing 
No, 47-50 (1953). 

description the circuit and 
method operation relatively 
simple electronic apparatus for 
ing the thickness non-magnetic 
ings magnetic bases and 
conductive 6568 


CHARACTERISTIC 
CORROSION PHENOMENA 

3.2 Forms 


1.6 

Oxidation Metals and Alloys, 
1953, 239 pp. Butterworths Scientific 
lications. London. 

The authors this book both 
the Metallurgy Division National 
Physical Laboratory. Dr. 
well known for his work carried out 
metallic reactions and Mr. Hopkins had 
experience industrial lab- 
oratory before, joining the National Phys. 
cal Laboratory. 

They form strong team for dealing 
with the problems oxidation and have 
produced lucid and authoritative 
ment which incorporates great deal 
information not previously collected, 

The object the book providea 
clear statement the principles govern- 
ing the oxidation and metals 
and the factors which influence the 
mechanism and rate attack. 

The book thus has somewhat aca- 
demic atmosphere, but will invaluable 
anyone concerned the development 
heat resisting alloys. 

The marine engineer faced with 
problems scaling firebox parts, 
some extent Diesel engines and will 
certainly faced with more difficult 
problems the development the gas 
turbine. This book will give him clear 
picture the processes work. 
not necessarily provide him with 
count all the practical information 
which has been gained, thus, although 
there good summary the reasons 
for the bad effects vanadium oxide 
ash from fuel oil, the oxidation cast 
iron not dealt with all. 

the metallurgist the marine 
neer engaged high temperature 
search the book will 


Tarnish and Corrosion Prevention 
Chem. Age (London), 68, 921-923 
June 20. 
Summarizes report recent 
tions Design and Research Centre 
Gold, Silver and Jewelry 
viewed Report No. 15. Hydrogen 
fide absorbent paper, named 
Tissue” (patent pending) has been 
results findings are 
gm. tissue decontaminate approx. 
mosphere (Canadian city). 
used for test described. Test 
consist pure silver sheets 
supported glass frames. 
sulfide concentrations 0.075 and 
percent used with similar 


mat 
per 

atta 
stitu 


ment 
bacte 
prim 
their 
the 
twee 
preve 
ficier 
certa 
fied) 


4 
: tac 
zin 
the 
pre 
32: 
q 
3.3 
In 
toms 


Vol. 


Surface 
nishing, 


reuit and 

6568 


MENA 


INS, Book, 
Pub- 


both 
National 
ried out 
had 
earch lab- 


mal Physi- 


dealing 
and have 
eat deal 

provide 
metals 
luence the 


aca- 
invaluable 
velopment 


aced with 
parts, and 
and will 
difficult 
the gas 
clear 
ork. 
vith ac- 
nformation 
although 
reasons 
oxide 
cast 


srature re 


923 (1953) 


Centre for 
lrogen 
been 
odies, and 


A pparatts 
and 0.08 


June, 1954 


added the end every hours. Paper 
effective retarding tarnish silver 
wrapped tissue under conditions 
44-100 percent relative effect 
being more marked higher humidities. 
Tissue suspended room will condition 
this and retard tarnishing silver and 
electroplate placed room, Other 
research was concerned with prevention 
rusting during storage mild steel 
cutlery and flatware blanks. Two possible 
methods are coating with proprietary 
strippable film use vapor- 
phase inhibitor. Shell VPI 260 used 
for latter which pre- 
CO. 6351 


3.2.3, 3.5.9, 3.8.4 

Oxidation Metals High Tem- 
May 1953, pp. Electrochem. 
Soc., 100, No. 302-313 (1953) 

The available data the oxidation 
rates pure metals from 300 1000°C 
have been analyzed terms concen- 
trations defects the oxide structures 
and defect diffusion coefficients. Quanti- 
tative with the diffusion theory 
obtained the cases p-type oxides 
such cuprous oxide and nickel oxide, 
which vacancies arise solu- 
tion the oxide-oxygen inter- 
face. The oxidation rates the 
cases n-type oxides, such 
oxide and zirconium oxide, are 
low activation heats and 
large negalive activation entropies. 
some these cases anionic diffusion 
seems likely. the case zinc oxide, 
the diffusion during oxida- 
tion supports the cationic diffusion 
The data linear oxidation 
rates fall into two classes; evidence 
presented show that one class repre- 
sents reaction the oxide-oxygen inter- 
face and the other, reaction metal- 
oxygen 6386 


3.8.4, 3.7.2 

Metallic Oxidation. Simplified 
Treatment. Evans. Research, 
No. 130-137 (1953) Apr. 

Discusses types oxidation curves, 
mode passage through the film, for- 
mation holes, oxidation theories, cop- 
per oxygen 1000°C, sulfide and 
films, influence boundary re- 
action, effect internal boundary re- 
action, burning metals, acceleration 
attack molybdenum and sulfur and 
retardation attack alloying con- 
Graphs. 
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3.3 Biological Effects 


3.3.2, 8.9.5 


Influence the Surface and Surface 
Reactions the Fouling Ship Bot- 
toms. Farbe Lack, 59, No. 

The paint surface/sea water interface 
predominant importance fouling. 
The first stage fouling the attach- 
ment organisms, 
bacteria, diatoms and algae, form 
primary slime, This due the tendency 
their high surface energy (arising from 
the difference dielectric 
surface and water) and might 
Prevented hydrophilic surface suf- 
water-insoluble were known; 
hot-applied coatings (not speci- 
approach this ideal. Cypris larvae 
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hydrophilic 
which does not change 
energy, but presence heavy metal 
toxins, heavy metal salts are formed 
which are hydrophobic and promote 
further fouling and also reduce toxicity. 
The existence electrically charged 
surface may some importance. Thus, 
most surfaces are negatively charged (by 
adsorption water; exceptions 
are those containing amido groups. The 
negatively-charged surface attaches sea 
water metal ions and toxin ions and may 
factor slowing down rate re- 
lease toxins. Fouling organisms are 
generally negatively charged, but certain 
parts antennae) positively 
charged and hence are readily attached. 
was thought that such organisms would 
repelled positively-charged sur- 
face, but test with polyamide resin 
plate, this was found not true. How- 
ever, electrical charge, well color, 
may play minor role promoting toxic 
action anti-fouling 6585 


3.3.4, 8.9.3, 4.5.1 

Bacteriological Control—A Manual 
Underground Corrosion, Columbia Gas 
System Service Corp. Gas J., 52, No. 
113 (1953) June 29. 

Modern concept bacterial corrosion 
that bacteria causing changes the 
physical and chemical properties the 
soil either produce active galvanic cells, 
destroying the protective hydrogen 
ion film which would normally collect 
along the cathode surface galvanic 
cell reduce its activity. method for 
predicting the presence these bacteria 
isn’t necessary because any resulting cor- 
rosion will the galvanic type. the 
proposed location for the new line in- 
spected for ordinary galvanic corrosion 
and the pipe line reinspected after has 
been service, can determined 
whether not new corrosive areas were 
added due the presence anaerobic 
bacteria. Corrosion control discussed. 


—INCO. 6384 


3.4 Chemical Effects 


3.4.3, 3.2.2, 4.3.6, 5.8.2, 6.2.3 

Corrosion Steel Dilute Solutions 
Sodium Salts Weak Acids. 
Pryor. Corrosion, No. 12, 467-477 
(1953) Dec. 

was found that the exposure 
steel specimens dilute solutions 
common anodic inhibitors such 
dium carbonate, sodium silicate, di- 
sodium phosphate and 
phate, free from and containing small 
concentration potassium chloride, 
could result either general attack, lo- 
calized attack pitting—the later being 
obtained only carbonate chloride so- 
lutions. was suggested that the nature 
the corrosion product largely con- 
trolled the form and rate corrosion. 
corrosion product high permeabil- 
ity and low resistance, such lepido- 
crocite, permitted general attack, under 
cathodic control, practically con- 
stant rate, whereas more impermeable 
corrosion products higher resistance, 
such goethite and vivianite, greatly 
reduced the rate corrosion which was 
mainly under anodic control. Experi- 
ments carried out divided cell, de- 
signed simulate conditions present 
during localized attack and pitting, in- 
dicated that the effect the small con- 
centration chloride was greatly 
reduce the internal resistance the cor- 


rosion cells. This effect was considered 
due the greater ease migra- 
tion and diffusion chloride ions 
through the corrosion products which, 
effect, resulted decrease their 
resistance. 6539 


3.4.6, 6.2.3, 6.3.6, 4.6.1 

The Corrosion Mild Steel and Brass 
Chlorinated Water. WorMWELL AND 
Nurse. Applied Chem., Pt. 12, 
685-692 (1952) Dec. 

Corrosion mild steel 
sheet flowing water was investigated. 
Results are discussed relation the 
effect chlorination, rate flow, pe- 
riod test and temperature. The effect 
chlorination (up 0.4 ppm free chlo- 
rine) the various waters was not 
marked, either for mild steel brass. 
appreciable increase the rate 
corrosion brass was observed one 
raw hard water and another water 
the corrosion brass was increased 
chlorination water speed about 
ft/sec. Tables, photographs and refer- 
6356 


3.4.8, 6.2.5, 3.7.2, 6.2.4 

Sulfide Resistance Chromium 
Steels. Gas J., 51, No. 
43, 101 (1953) Mar. 

Chromium steel about the only 
element that acts specifically reduc- 
ing sulfide corrosion. Although small 
additions silicon and 
crease the resistance chromium steels, 
they cannot used even small 
amounts without adverse effects the 
physical properties most steels. Plain 
molybdenum (carbon-molybdenum) and 
low-nickel steels are, under some con- 
ditions, attacked more actively sul- 
fide corrosion than the plain carbon 
steels. Applications and the effect 
temperature corrosion are 
briefly discussed. 6502 


3.4.8, 6.3.6 

The Relative Effect Traces Hy- 
drogen Sulfide and Sulphur Dioxide 
Mappox, Jr. Blast Furnace Steel Plant, 
41, No. 780-781 (1953) July. 

Work described resulted from 
effort alleviate severe corrosion con- 
ditions control-room for 75-inch 
tandem rolling mill. Corrosion was 
evidenced black layer the com- 
mutators and busbars. the basis 
that traces hydrogen sulfide are far 
more corrosive copper than are traces 
sulfur dioxide. Qualitative test pro- 
cedure for hydrogen sulfide given., 


references.—INCO. 6363 


3.5 Physical and Mechanical 
Effects 


3.5.8 

Friction, Friction Oxidation, and Fa- 
tigue Cracking Metals. (In German). 
Metall, 34-36 (1953) Jan. 

Shows that metallic surfaces are 
moved against one another under pres- 
sure, high local temperature occurs 
which can momentarily reach the melt- 
ing temperature the metals. Friction 
oxidation signified galling local 
areas and subsequent shearing. Fatigue 
cracking explained combined effect 
destructive “melting-off process” and 


healing 6517 
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3.5.8, 8.9.5 

Brittle Structural Failures with Em- 
phasis Welded Ships. ALMEN. 
Gen. Motors Corp. Product Eng., 24, No. 
192-203 (1953) April. 

Experiences and results experi- 
ments support the theory that welded 
structures fabricated from ductile’ steel 
fail brittle fracture. Data show that 
susceptibility the several common 
causes brittle fractures ductile 
metal such fatigue, stress corrosion 
cracking and biaxial tension can re- 
duced the development and retention 
residual compressive stress vul- 
nerable areas. Simple methods for re- 
ducing harmful residual stresses are 
given. Since welded ships are fabricated 
from ductile steel and the fracture 
origins failed ship plates are brittle 
character, ship failures are suspected 
developing from several causes. Stress 


corrosion cracking magnesium and 


stress corrosion failures steel are 
discussed. Tables, graphs and 
references.—I NCO 6370 


3.5.9, 3.2.3, 2.4.2,3.5.8 

Determination High Temperature 
Fatigue Limit Ordinary and Con- 
trolled Atmospheres. Rev. Met., 
50, 21-33; disc. 33-34 (1953) Jan. 

Complex mechanism rupture 
high-temperatures cannot clarified 
except through examining, either singly 
one and the same time, effects 
creep, fatigue and corrosion. Considera- 
tion part played creep and obser- 
vations role corrosion are given. 
Attack gaseous media produces sur- 
face distribances classified into four 
distinct zones. Examples surface dis- 
turbance relate to: atmospheric attack 
Nimonic (16 hr. 1300°C and 
hr. 1080°C from unpublished work 
Buckle); attack petroleum gases 
oxidizing atmosphere Nicral 
(23% chromium, 18% nickel) tests 
special apparatus for hr. 1000°C. 
(from unpublished work Galmiche); 
and oxidizing attack ordinary atmos- 
phere cobalt-chromium-molybdenum 
alloy (50 hr. 1000°C from unpublished 
work Galmiche). Original work 
Per (French reproduction Nimonic 
80) showed considerable surface attack 
when tested for 300 850°C the 
Galmiche apparatus kerosene contain- 
ing surfur under conditions alternat- 
ing oxidizing and reducing combustion. 
Recapitulation Poulignier’s and Jac- 
quet’s experiments ATGS (another 
French reproduction Nimonic 80) 
given. Notes mechanical effects 
surface corrosion and effects rising 
temperature creep- and fatigue- re- 
Results these tests were 
underline necessity for new approach 
fatigue effects criterion behavior 
high temperatures. Alternating ten- 
sile-compression equipment for deter- 
mination high-temperature fatigue 
limit ordinary, neutral corrosive 
volved very long and narrow, special 
clamps are constructed one the 
following materials, according tem- 
operate: Chromium-Molybdenum steels, 
18/8, modified 18/8, 80/20 nickel- 
chromium, cobalt-base, 


aluminum-chromium alloys. Application 
tests alumium 300°C, cobalt- 
base alloys (unspecified) and chromium- 
aluminum alloys described 
sults compared with values for Nimonic 


80.—INCO. 
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3.5.9, 5.3.4, 5.4.2, 1.3, 4.2.3 


Protective Coatings Metals. 
tric Co., Ltd. Metal Treatment Drop 
Forging, 20, No. 95, 341-345 (1953) Aug. 

Surface coatings play important 
part increasing the life metals and 
alloys high temperature particularly 
the presence fuel-ash constituents 
high-velocity gas streams. Methods 

providing these protective coatings, 
either metallic ceramics are discussed. 
The applications and future develop- 
ments this field are also reviewed. 
Table, photomicrographs and references. 
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3.5.9, 6.6.6, 6.7.2 

Contribution Present Knowledge 
the Resistance Sintered Alumina 
Corrosion. JAEGER AND ROLF 
KRASEMANN. Werkstoffe Korrosion, 
401-415 (1952) Jan. 


The present work contains, part, 
some quantitative contributions the 
resistance crucibles, made tightly 
sintered alumina, corrosion when ex- 
posed the action aqueous solutions, 
such acids and bases, well acid 
and basic reagents. addition, details 
numerous experimental fusions are 
given, which show the behavior sin- 
tered alumina (Degussit 23), tem- 
peratures 1,800° the presence 
number substances which are 
importance industry. These substances 
include glass, slag, iron scale, well 
refractory and other materials. 6560 


3.6 Electrochemical Effects 


3.6.5 


Fundamental Concepts Electrode 
sion, No. 10, 336-344 (1953) Oct. 

The potential differences observed 
metal liquid interfaces arise result 
two distinct phenomana: re- 
versible electrodes, phenomena associa- 
ted with Faraday’s Law; polarized 
electrodes, phenomena associated with 
the charging the double re- 
versible (or nearly reversible) elec- 
trodes, electricity can flow through the 
interface the mechanism elec- 
tron exchange reaction 
metal and the chemicals present the 
electrode surface. When electrons are 
donated the metal (reduction), the 
electrode cathode. When electrons 
are removed the metal (oxidation), 
the electrode anode. When elec- 
tron exchange equilibrium, the elec- 
trode potential governed the Nernst 
equation. derivation this 
equation given. Its two terms, the 
standard potential term and the Mass 
Action term, are discussed. The stand- 
ard hydrogen electrode (SHE) provides 
convenient reference point from which 
measure electrode potentials. The 
conventions regarding the signs and 
nomenclature electrode potentials are 
reviewed. 

With net current flowing, the elec- 
tron exchange not equilibrium and 
the potential the electrode dis- 
placed from the reversible Nernst value 
(polarization potential). Polarization 
anode shifts the potential more 
noble direction; cathode, less 
noble direction. The application ca- 
thodic polarization the cathodic pro- 
tection metal discussed. The 


properties the electrical double 
ideal polarized electrode are 
veyed both from the point view 
the potential zero charge (the 
electric point the electrode) and from 
the point view the differential 
pacity the double layer. 6578 


3.6.6, 6.4.2, 6.3.6, 8.9.2 

Case Corrosion Light Alloy 
Galvanic Coupling. (In French) 
Rev. Aluminium, 30, No, 
217-224 (1953) June. 

Intense scaling piece alumi- 
num alloy unknown composition 
contact with the copper-alloy 
motor car; the feeble galvanic coy. 
ple was thought responsible for 


the formation and penetration 
—BNF. 6424 


3.6.8, 3.8.3, 6.5, 3.6.5, 3.4.8 

Polarization and Passivation Cor. 
rosion Metals. Karz. Metall, 
No. 5/6, 161-170 (1953) March; 
tallkunde, 44, No. 108-112 (1953) Mar. 

The article deals with the electro- 
chemical reaction mechanism; the ano- 
dic and cathodic polarization 
the relation between the current 
tial and polarization curves; shapes 
current potential curves (silver, 
mium, zinc, tin, 
effects layer formation current (volt- 
age) potential curves, 
stances and secondary particles steel; 
the temporary structure layers fol- 
(iron phosphate solutions, 
phosphate 
passivation symptoms lead, iron and 
titanium. The potentials occurring dur- 
ing corrosion metal surfaces are due 
and greatly influenced 
electrochemical processes and very often 
they include such wide potential ranges 
that they can longer derived 
explained the basic voltage line 
Nernst formula. The enlargement the 
significance these laws, applied 
times metals without their own metal 
ions such small concentrations 
become effective during corrosion, might 
lead wrong conclusions. Under cor- 
rosive circumstances the regulating cir- 
cumstances are almost exclusively taken 
other electrochemical effective 
components the solutions and not 
the metal ions themselves. The circum- 
stances the potential can explained 
the polarization the local element 
planes, whereby graphical representa- 
tion can applied. 
during corrosion are removed layer 
layers the stable potentials 
clean surfaces polarization effects 
the element activity that passivation 
symptoms unexpected increases 
potential become possible even 
mon metals, Two diagrams show the 
potential behavior One 
shows the polarization the inhibition 
mon salt solution with addition 
sodium chromate and second diagram 
shows the polarization curves alu- 
minum percent sodium chloride 
lution saturated with air, and 


3.6.8 

The Effect Waves 
Ory, AND Western Reserve 
Univ. Paper before ACS Symp. 
trode Processes, Nat. Mtg., City, 
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Vaves 
GER, 
Reserve 

City, 


PEAK EFFI 


from 


Heater Treaters 


and 


Water Separators! 


This new mounting SIMPLIFIES 
INSTALLATION, INCREASES 
LIFE and INSURES 
AMPLE PROTECTIVE CURRENT 
that protection program 
now reality fields where 
power 


CURRENT PROTEC- 
TION DATA RESULTING FROM 


MONTHS’ OPERATION 
CPS HEATER TREATER INSTAL- 
LATION. 


TEST 
CURRENT PLATE 
DENSITY WT. LOSS 
(MA) (GRAMS) 
30.2 
2.4 
-856 


OTHER FIRST LINE 
MATERIALS INCLUDE: 


Dow Magnesium Anodes 

CPS Graphite Anodes 

Good-All Rectifiers 

Polyken Protective Tape Coatings 
Betzel Tapesters 

Maloney Insulating Materials 

Z Erico Cadweld Welding Materials 
Fisher M-Scope Pipe and Cable Locators 
Detectron Pipe Locators 

Pipe Locators 

CPS Graphite Anode Backfills 

Homco and Barada and Page Backfills 
‘ Agra and CPS Meters 
Associated Research Resistivity Meters 
Rubicon Potentiometers 

Pearson Holiday Detectors 

Holloway Shunts 

Direct-Burial Cable 

Ditch-Witch Trenchers 


provides 


CIENCY 
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GOOD-ALL 
DIVIDED CIRCUIT 
RECTIFIER 


Above: 2 of the 5 
CPS Heater-Treater 
Anode installations 
and Good-All divid- 
ed-circuit 
shown in operation. 


Treater Anode shown 
assembled ready for 
horizontal mounting 


Below: CPS Heater- 


Vertical mounting fittings for stand- 
ard and graphite suspension. 


Call your nearest CPS office for 
complete data 


cathodic 


protection 


OFFICES LOCATED 
HOUSTON 
Box 6387 
(4601 Stanford Street) 


Houston Texas 
Phone JA-5171 


TULSA 


314 Thompson Building 
Tulsa, Okla. 
Phone 2-9857 


NEW ORLEANS 


1639 Robert Street 
New Orleans 15, La. 
Phone CH-8310 


New Branch Office 
CORPUS CHRISTI 


402 Fairmont 
Phone 4-1603 


service 


Everything the cathodic protection field 
from insulating washer turnkey contract installation. 
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Sept. 1952. Phys. Chem., 57, No. 
268-275 (1953) March. 

Investigation was made study the 
effect ultrasonic waves hydrogen 
overvoltage terms bright plati- 
num surface. Smooth platinum was 
chosen since there some agreement 
the nature hydrogen overvolt- 
age this surface. For platinum 
acid medium the discharge the hy- 
drogen ion yield adsorbed atomic 
hydrogen believed essentially 
reversible moderate current densities 
while the combination atomic hydro- 
gen form molecular hydrogen rate 
determining. Polarization measurements 
were made the indirect method with 
electronic commutator and gated po- 
tentiometer. Graphs and diagrams.— 
INCO. 6570 


3.6.9 

Stray-Current Corrosion—A Manual 
Underground Corrosion, Columbia 
Gas System Service Corp. Gas J., 52, 
151 (1953) June 15. 

Stray current corrosion electrified 
railway systems illustrated and de- 
The force causing the corrosion 
the same that developed the 
galvanic cell, but the electric drive 
electric force behind greater than 
the maximum forces that can devel- 
oped galvanic cell. Method for lo- 
cating positive and negative areas along 
the surface underground structure 
such pipe line given. When stray 
currents are the vicinity electric 
street railway, sometimes conven- 
ient take the potential profile 
measuring the potential difference be- 
tween the pipe line and the rail the 
street-car 6387 


3.7 Metallurgical Effects 


3.7.3, 5.9.4, 6.5 

Many Common Metals Successfully 
Materials and Methods, 37, No. 85-86 
(1953). 

Tempering, annealing and 
lieving steam atmospheres prevents 
the formation scale non-ferrous 
metal and gives 
blue-black oxide film ferrous metals. 
The latter tough and porous, will 
hold lubricants and corrosion resis- 


tant.—EL. 6518 


The Welding Equipment Chro- 
mium-Nickel Austenitic Steel. 
Welder, 22, 61-69 (1953) Apr.- 
June. 

Discusses development sigma phase, 
reduction corrosion resistance, reduc- 
ing impact resistance sub-zero tem- 
peratures, welding techniques, heat treat- 


ment and finishing Micro- 
graphs.—BTR. 6411 


3.7.3, 6.2.3, 5.3.2, 5.11 

The Corrosion Resistance Fusion 
Welding Steels. Werk- 
stoffe Korrosion, No. 172-178 
(1953) May. 

Investigations the corrosion re- 
sistance small autogenic welded test 
pieces show difference their resis- 
tance from welds made large pieces 
actual practice. Reasons are investi- 
gated and Alterations the 
structure the steel due the heat 
the welding operation can sometimes 


prove favorable corrosion. Peculari- 
ties design can lead corrosion. Oc- 
currence stress corrosion welded 
joints and pitting are investigated. In- 
fluence autogenic welding steel 
its corrosion resistance explained. 
Instructions for preserving corrosion re- 
sistance, particularly from design and 
operating angle, acid-resistant and 
non-scaling steels are given. Precautions 
observed during the welding 
ordinary steel plates and steel plates 
coated with anti-corrosive agents (chro- 
mium and galvanizing) are 
INCO. 


3.7.4 

The Effect Grain Size the Pow- 
der Behavior Sintered Iron During 
Nitriding. (In German). WERNER KosTER 
AND RAFFELSIEPER. Arch. 
huttenw., 23, 225-228 (1952) May-June. 

Effects grain size absorption 
nickel, density, rate sintering 
and nitriding, and nitriding tempera- 
ture are indicated. Behavior the sintered 
product during machining, its corrosion 
resistance, and its hardness are dis- 
cussed. Tables and graphs.—BTR. 5970 


3.7.4, 6.5 

Structure and Corrosion. 
mov. Metal Progress, 63, 230, 232 (1953) 
Jan. [Translated and condensed 
Guy from Izvest. Acad. Nauk S.S.S.R., 
Section Chemical Sciences (Bull. Sci. 
U.R.S.S.), 1951, 469-480, Sept.-Oct.] 

For abstract original article see card 
No. 4315, classified 3.7.4, 6.5. 


3.8 Principles 


3.8.2 

Recent Views the Relationship Be- 
tween Electrochemical and Chemical 
Corrosion. (In German). 
Chimia. (Switz.), No. 156-165 (1952) 
July. 

Recent studies with metals, such 
zinc, iron, copper, nickel and lead 
contact with solutions varying elec- 
trolytic capacity have led new con- 
cept the relationship between electro- 
chemical and pure chemical corrosion. 
Electrochemical corrosion, predominant 
strong electrolytes, can occur also 
where the metal contact with 
weakly conducting solution. Conversely, 
reactions purely chemical nature 
predominant nonelectrolytes can also 
appear aqueous solutions having con- 
siderable electrical conductivity. Conse- 
quently, there sharp distinction 
between electrochemical and purely chemi- 
cal corrosion, often merely ques- 
tion formal description purely 
hypothetical considerations rather than 
the result experimentally established 
facts. The two processes may often over- 
lap transform into each other. 
would more appropriate distin- 
guish between corrosion which predomi- 
nantly due electrochemical processes 
involving ions and electrons, and cor- 
rosion which consists primarily 
chemical reaction between metal atoms 
and molecules the attacking medium. 
The formation galvanic cells the 
metal surface electrochemical action 
does not, itself, constitute greater 
danger the metal than does purely 
chemical corrosion. becomes danger- 
ous only when leads localization 
the attack. Local attacks can, how- 
ever, develop even weak electrolytes. 


—PDA. 6077 


Damages caused rust iron con- 
structions and the resulting costs are 
discussed. The old chemical theory 
rusting and the newer electrochemical 
sions foreign particles the 
causing formation local cells and 
rents are related. Description 
local-cell iron/carbon and the measuring 
Formation iron/hydrogen alloys 
the iron surface and the dissolving 
steel plates hydrochloric acid are dis. 
cussed. Investigation the behavior 
the Sacred Iron-Column Delhi, iron. 
chains Adamspeak, iron objects 
the Egyptian pyramids, and iron cop. 
structions high mountains and 
ments the corrosion committees 
different climates reported on. 
marks are included 
effect oxygen, acid and alkaline 
sivity, natural and artificial passivity 
films, and passivity 
6191 


3.8.3, 2.3.4, 6.2.2, 4.3.2 

Soc., 99, (1952) 
June. 

Passivity iron nitric acid was 
studied employing iron films 
exposure various types environ- 
ments the precise iron 
dissolving nitric acid passiva- 
tion reaction practically ceases. refer- 
ences.—BTR. 6123 


3.8.3, 6.2.2 

HOEFFER. Metallkunde, 44, No. 
(1953) Mar. 

Description various phenomena as- 
sociated with passivation 
tion concentrated nitric Appar- 
ent and actual passivation potential, 
effects current density 
fects Redox system, role nitrous 
nitric acids, corrosion passive iron, 


and activity waves are 


3.8.3, 6.2.5, 2.3.5, 3.7.4 

Stainless Steel Research 
Note: the Passivity the Austenitic 
203-207 (1953). 

The author, after brief foreword 
the phenomenon passivity reveals 
the importance which, the mechanism 
the phenomena themselves, the 
ficial state the metal and also the 
crystallographic orientation 

The author then passes describe 
the apparatus and the method 
search which was able 
mentally demonstrate electro 
chemical measurements steel) 
that the passivity—apart from 
ing external factors (the nature 
the electrolyte), from the state the 
metallic surface and from the 
chemical and electrochemical 
the metals—is also sensitive 
tion the tendency the 


6401 


3.8.4, 3.7.4, 3.4.6 
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Peroxide 


Crude Oil Line, SOMASTIC Coated, 


Was Lowered from Old Position 


The 
(for 
(for 16” 


Are you making full 
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ure Permanence 
STIC Pipe Coating 


PROOF! 


Crude Oil Line Uncovered After Years...The 10%” SOMASTIC Coated 
pipe line shown the left had been underground irrigated sandy loam, 
generally corrosive, for over years when housing developments required 
that uncovered and lowered. Inspection the line revealed deterio- 
ration and repairs were required. fact, the line was such good con- 
dition that was never raised above ground. Note the picture how 
trenching operation permitted line moved the right, out its 
former position, and lowered its new position. 


MORE PROOF! 


Natural Gas Line Uncovered After Years...The close-up the 
SOMASTIC Coated pipe the right typical the natural gas line uncov- 
ered after years underground alkali uncultivated soil under dry lake 
bottom. Note the lack damage! Any physical chemical changes that 
had occurred were slight that normal handling methods were employed 
and the pipe re-used. 


HERE’S WHY... 


SOMASTIC Pipe Coating 
are fewer pits under thick coatings. 
seamless. There are holidays 
because overlapping layers, 
bubbles. reinforced. The rein- 
forcement permanent and uniform. 
rigid yet elastic. Withstands de- 
pression over long periods, absorbs 
pipe movement and changes pipe- 
line temperature. And finally... 
SOMASTIC Pipe Coating proven 
under adverse soil conditions for 
more than years. 


Natural Gas Line, SOMASTIC Coated, 
Was Excellent Condition after 
Years under Dry Lake Bottom. 


use the advantages 

SOMASTIC Pipe Coating? 
Write for complete 

information... TODAY! 


LININGS, Inc. 


2414 East 223rd St. Wilmington, California 
Box 457, Wilmington, California 
Phone NEvada 
Rail Address: Watson, California 


and cur. 
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Fresh Metal Surfaces. 
Proc. Phys. Soc. (England), 66, No. 
399, 153-161 (1953) Mar. 


The recent discovery Kramer that 
freshly exposed metal 
electrons considered the cause 
the the Russell effect and Shaw’s 
mechanical activation. 
nating from the surface initiate reactions 
involving free radicals. With water, 
the presence oxygen, this leads 
Metals were cut under water contain- 
ing oxygen and was found that, under 
similar conditions, zinc, aluminum, mag- 
nesium and nickel yield approximately 
the same quantity hydrogen peroxide. 
Iron gives ferric ions and copper only 
very little hydrogen peroxide. During 
cutting, considerable quantities hy- 
droxides become suspended the solu- 
tion. With zinc, more hydrogen peroxide 
formed per cut the early stages 
the experiment, owing the expo- 
sure fresh surface the dissolution 
zinc hydroxide. the latter stages 
each zinc atom exposed 
for the formation approximately 1.5 
molecules hydrogen peroxide. The 
decomposition hydrogen peroxide 
the presence chips zinc found 
pseudo-unimolecular process. The 
cutting copner solution fer- 
rous ions yielded ferric ions. The amount 
ferric ions produced seems depend 
the quantity oxygen available 
the solution.—ALL. 6355 


3.8.4, 6.3.19, 4.3.5 


The Kinetics the Dissolution 
Zinc Aqueous Iodine Solutions. Parts 


Chem. Soc. (London), 
1952, 698-704, February. 
Part III, zinc, copper, amalga- 


mated copper, brass, lead, and_ nickel 
were found dissolve iodine 
solutions the same rate under the 
same experimental conditons, Observed 
rate dissolution zinc was indepen- 
dent crystal face exposed attack, 
but was function the rate stir- 
ring. Results agree with Levich’s theory. 
Part IV, the fluid flow discussed. 
The reaction may used character- 
ize fluid flow other solid-liquid systems. 


—BTR. 6192 


CORROSIVE ENVIRONMENTS 


4.2 Atmospheric 


4.2.3, 7.6.4, 8.2.2, 5.7.9 


The Influence Certain Smokes and 
Dusts the Content the Flue 
Gases Power-Station Boilers. 
AND Inst. Fuel, 25, 
No, 149, 410-417, 446 (1953) May. 


shown that external corrosion 
heat exchanger surfaces due sulfur 
trioxide flue gases may reduced 
increasing the dust burden the flue 
gases. the first series tests, zinc- 
constaining smokes were added the 
flue dust; acid dew points and acid 
buildup were greatly reduced elimi- 
nated for the duration the addition. 
the second series, auxiliary pulverized 
fuel firing was introduced, resulting 
lowering the surface temperature 
which peak rates acid deposition and 
corrosion occurred and markedly re- 
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ducing the corrosive effects the flue 
dust. Some suggestions the me- 
chanism this action are given. The 
tests and results are described detail. 
Tables, graphs, and references. 6357 


4.2.4, 6.4.2, 8.1.2 

Resistance Aluminum Alloys 
Chemically Contaminated Atmospheres. 
Brown. Corrosion, No. 12, 440-447 
(1953) Dec.; Modern Metals, No. 
66-68, 70-72 (1953) April. 


The excellent resistance aluminum 
alloys atmospheric weathering well 
known and has been used advantage 
for many years architectural applica- 
tions and general metal work. Because 
terest has been shown aluminum 
alloys for plants and industrial buildings 
where the atmosphere contaminated 
fumes and chemicals that promote 
the corrosion many metals and alloys. 
the many factors connected with 
atmospheric corrosion problems chem- 
ical plants, refineries and other industries 
those encountered most often are com- 
binations hydrogen sulfide, carbon 
dioxide, sulfur dioxide, hydrogen chloride, 
moisture and dirt. general, has 
been found that aluminum alloys are 
resistant atmospheres containing these 
contaminants. addition, the problem 
most plants further aggravated 
the formation dust and/or fumes. 
active laboratory well field testing 
program continuing demonstrate 
that aluminum alloys the type used 
for architectural applications are very 
resistant corrosion wide variety 
organic and inorganic chemicals. The 
use aluminum-base alloys the coke, 
soda ash, sulfur, power, paper, salt, 
petroleum and petrochemical industries 
has reduced corrosion losses with re- 
sultant savings maintenance costs. 
Some the applications where alu- 
minum alloys have proved successful are 


tank roofs, siding, roofing, windows, 
duct work, ladders, handrails, instru- 
ment tubing and tread plate. 6295 


4.3 Chemicals, Inorganic 


4.3.2, 3.5.9, 6.2.5, 6.4.2 

Corrosion Aluminium Nitric 
Summarized Chart Form. Mars 
Fontana. Ind. and Eng. Chem., 45. No. 
93A-95A (1953) Feb. 


“Tsocorrosion” charts given with this 
article show the corrosion aluminum 
Aluminum rapidly at- 
tacked concentrations below 80% even 
low temperatures, but above 80% 
corrosion resistance increases. This ap- 
plies mostly aluminum, high purity 
commercial aluminum (99.6% minimum) 
and alloy. High strength alloys such 
14S, 17S, and 24S type 
materials fall into this picture only for 
the strong acid lower temperatures. 
Aluminum equipment such cooling 
coils, condensers, piping, hoods, ducts, 
storage tanks, tank cars, and drums are 
used the manufacture 
strong nitric acids. corrosion chart 
for 18-8S stainless steel given for 
comparison with aluminum. This latter 
metal superior for use with dilute 
acids, but aluminum more resistant 


the stronger acids, above room 


6117 


4.3.2, 6.2.2, 5.8.3, 5.8.4 

Studies the Inhibition 
High Acidity. NATHAN. 
No. 199-202 (1953) June. 

The present paper describes Studies 
carried out the corrosion both 
steel strips and iron powder solutions 
normal hydrochloric acid. 
studies have been directed toward the 
aromatic amines inhibitors 
and the correlation the structure 
the amines with their adsorption 
characteristics and inhibitor 
has been found that the effectiveness 
the amines increases with molecular 
weight the homologous series and that 
steric factors which would appear 
more favorable for the adsorption the 
amine its ion the metal solution 
interface increase the inhibition 
These factors are discussed 
The series amines were 
the aliphatic straight and branched chain, 
aniline and its homologs, 


derivatives, alkylated and py- 
aromatic amines, 6158 
4.3.2, 6.2.5 


Holding Down Corrosion. 132, 
No. (1953) Feb. 


Corrosion-resistant stainless steel No, 


(29% nickel, 20% chromium, 


itself under extended exposure hot 
sulfuric acid for 3747 hours. Made 
rods handles about gallons 
sulfuric acid minute solution 
range from 0.58% concentration, 
Carpenter Steel Co. used 78% 
sulfuric acid temperatures about 
50°C and all other concentrations 
temperatures about 80°C. prod- 
uct resists boiling sulfuric acid con- 
centration 10%. The firm uses 
manufacturing solvents, plastics, 
icals and synthetic 
132 


4.3.3, 6.3.10 

Piping Hot Caustic 132, 
No. (1953) Jan. 26. 

Difficulties transporting hot caustic 
soda solutions will surmounted 
the use 10,000-foot long wrought 
nickel piping system which will 
solutions temperatures around 
Even these high temperatures, nickel 
corrosion rate caustic soda 
than 0.020-inch per year. More than 
2700 feet welding done 
the entire operation. Photograph.— 
INCO. 6144 


4.3.3, 4.2.3, 3.2.3 

Investigation Accelerated Oxi- 
dation Heat Resistant Metals Due 
Vanadium. Forest AND 
460-466 (1953) Dec. 

The anticipated increase the 
crude fuel oils containing vanadium 
high temperature installations 
initiated further experimentation 
cerning the nature accelerated oxida- 
tion caused the action 
oxides the metals vanadium, 
denum and tungsten 
alloys elevated 


fractory metal oxides 
ash has been investigated 


the possibility oxide additives 
tion, Oxidation tests were 
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Oxi- 
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MAN AND 
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ves 


1954 


ducted determine the effect some 


the major constituents oil ashes 
accelerated oxidation. 

Since solution the problem 
accelerated oxidation may best ac- 
complished through knowledge the 
oxidation mechanism, chemical analysis 
and X-ray diffraction stduies were con- 
ducted the oxide scale formed during 
the accelerated oxidation Type 347 
pentoxide. The metal-oxide 
interface found have the highest 
level oxidation and the highest vana- 
dium concentration, Also this inter- 
face, X-ray diffraction evidence was 
found for vanadium-oxygen-metal 
compound having the formula 

6586 
7.2, 6.3.10 

Welding Helps Fabricate 
Nickel Pipe. (N. Y.), 32, No. 
743 (1953) Aug. 

Hot caustic soda solutions used 
one manufacturer flow through 
new, welded wrought nickel 
piping sysicm fabricated 
Coast Fabricating Co., Houston. Piping 
system carrics caustic soda solutions 
temperatures around 600° and higher. 
Nickel used for the system since 
has prop- 
erties 6610 
4.3.6 


Corrosive Effects Deicing Salts. 
TP-19 Corrosion Deicing Salts. Cor- 
rosion, 10, No. 3-6 (1954) Jan. 

Deicing salt used cities the 
Northern part the United States 
estimated cause added $100,000,000 
annual loss automobiles 
pipes and cables. Tests 
showing the effect deicing salts 
steel exposed various concentrations 
salts and the effect inhibitors 
reducing the corrosive effect the salt. 
Various suggestions concerning the rec- 
ommended mitgation practices for auto- 
mobiles and underground power and 
communications cable and equipment 
are given. The lack quantitative data 
deicing salt corrosion losses and the 


need for additional research are em- 
phasized. 6486 


4.4 Chemicals, Organic 


Itaconic Acid Fermentation with 
and Hecer. Northern 
Regional Res. Lab. Ind. and Eng. Chem., 
44, No. 12, 2975-2980 (1952) Dec. 
acid, produced fermenta- 
tion corn sugar ‘with Aspergillus 
terreus, discussed. Fermentors are 
constructed Type 302 and 347 stain- 
The filtered liquor also 
contained stainless steel kettles. 
lables, flow sheet and references.— 


5935 


4.4.2, 3.5.9, 3.4.4 

Composition Vapors from Boiling 
Binary Solutions: Pressure Equilibrium 
Still for Studying Water-Acetic Acid 
Polytechnic Institute. Ind. and 
Chem., 44, 1864-1872 (1952) 
temperatures below 250°F., the 
equilibrium body, constructed 
316, was completely resistant 
the corrosive action the boiling water- 
solutions, but temperatures 
reddish brown colora- 
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POSITIVE 


Protective Coatings 


NON-DRYING TYPE— wide range consistency, from very 
thin very thick. All afford excellent rust protection 
steel surfaces, yet may easily removed with any 
ordinary petroleum solvent. 


HARD-DRYING TYPE These coatings, when dry, form thin 
hard uniform film over the surface. They are more than 
ordinary because they inhibit prevent the 
growth corrosion under the coating film. 


Humble Protective Coatings include not only the 
well-known RUST-BANS but other special coatings which 
furnish protection for all kinds surfaces under all 
kinds uses. 


*Call the Sales Technical Divi- 
sion Humble Oil Refining Co. 
for analysis your problem 
BLE and expert advice. Written recom- 
mendations will submitted with- 
out cost. 


COATINGS 


INCLUDING 


RUST-BAN 


PAT OFF 


HUMBLE OIL REFINING CO. BOX 2180, HOUSTON, TEXAS 
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tion the solutions gave evidence 
the attack. The severity corrosion in- 
creased with increase temperature 
and with increase acetic acid con- 
centration. The product corrosion 
way interfered with the analysis. 
Diagrams, tables, graphs and refer- 
ences are included.—INCO. 5977 


4.4.6, 6.2.4, 5.8.2 

Corrosion Steels Kerosene and 
Applied Chem. (USSR) 
(Zhurnal Prikladnoi Khimii), 26, No. 
148-154 (1953). 

Low-alloyed steels are corroded 
tractor kerosene organic acids formed 
owing auto oxidation with atmos- 
pheric oxygen under catalytic action 
the metal surface and dissolved 
emulsified water present. Analysis 
the corrosion products shows that they 
consist predominantly salts triva- 
lent iron and organic acids and only 
percent rust. Removal polar com- 
pounds, i.e. the acids and water, retards 
but does not completely prevent forma- 
tion corrosion centers. Addition 
sodium benzoate inhibits rusting the 
aqueous layer. Certain organic com- 
pounds containing chlorine, sulfur, amino 
hydroxyl groups, but otherwise not 
identified, confer some immunity when 
added kerosene lengthening the 
induction period and retarding the cor- 
rosion process. 6553 


4.4.7, 2.3.2, 5.8.2 

Chemical Addition Agents for Lu- 
brication Oils. THomas. Am. Cy- 
anamid Co. Petroleum Refiner, 32, No. 
103-106 (1953) Jan. 

Superior type lubricants have over- 
come problems the design new 
high output engines. Two types chem- 
ical additives controlling physical pro- 
perties the oils are described. The 
sulfonates are the most widely used 
detergents crankcase oils today. For 
measuring the effectiveness inhibitors 
and detergents, laboratory engine tests 
were developed which correlate with 
field for the type service 
intended. Tables and five references.— 


INCO. 6146 


4.5.1, 3.3.4 

Investigation the Corrosive 
Effects Soils Steel Plates. 
New Zealand Sci. Technol., 
33B, 287-298 (1952). 

Laboratory tests show simple cor- 
relation between corrosion and any one 
soil property. soil with resistance 
3000 ohm cm. less 
highly corrosive. The higher the mois- 
ture equivalent the greater the corrosive- 
ness. Corrosion due anaerobic sulfate- 
reducing bacteria most severe 
neutral soils. 6088 


4.5.3, 2.2.6, 6.2.2, 6.2.4 

Corrosion Low-Alloy Irons and 
Steels Soils. DENISON and 
MELvIN Corrosion, No. 
141-149 (1953) April. 

The results measurements the 
corrosion low-alloy irons and steels 
years are given. The magnitude and 
progress corrosion determined 


weight-loss and pit-depth measurements 
are correlated with the composition 
the materials and the nature the en- 
vironmental conditions which the test 
specimens were exposed. 6120 


4.5.3, 5.3.2 

Corrosion Galvanized Steel Soils. 
Corrosion, No. 132-141 (1953) 
April. 

The results measurements the 
corrosion galvanized steel and bare 
steel and zinc reference materials after 
exposure different soil conditions for 
maximum years are reported. 
The magnitude and progress corro- 
sion galvanized steel determined 
weight loss and pitting interpreted 
terms the environmental condi- 
tions which the specimens were ex- 
posed, From analysis data the 
corrosion galvanized specimens hav- 
ing different weights coating, mini- 
mum coating requirements for different 
environmental conditions are suggested. 


6087 


4.6 Water and Steam 


4.6.2, 2.2.3, 7.4.2, 8.2.2 

Contamination Condensate Heat- 
Virginia Electric Power Co. and 
Stone Webster Eng. Corp. 
Paper before ASME, Ann, Mtg. 
Nov. 30-Dec. 1952. Trans. Am. 
Mech. Engineers, 75, No. 729-738; disc. 
738-745 (1953) July. 

Results are presented from condensate 
contamination studies conducted Vir- 
ginia Electric Bremo Chesterfield 
power stations evaluate the influence 
temperature condensate, differing 
dissolved gas content and cumulative 
service time upon the degree metallic 
contamination expected steam 
condensate the general character de- 
scribed from flowing contact with tub- 
heat exchangers. Alloys included phos- 
phorized copper, 88-10-2 copper-zinc- 
tin, Admiralty, aluminum bronze, alu- 
minum brass, 90-10 copper-nickel, 70-30 
copper-nickel, Monel, and 316 stainless 
steel. Influence cyclohexylamine 
the rates contamination indicated. 
The testing procedures are briefly de- 
scribed. Part the discussion 
LaQue. Graphs, tables, and 
references.—I NCO. 6625 


4.6.2, 5.7.1 

Water Treatment Engineering—Chem- 
icals Used Water Conditioning. 
Power Eng., 57, No. 74-75 
(1953) Feb. 

Selection chemicals for sound 
water conditioning based two con- 
siderations—economy efficiency. 
Soluble calcium salts are treated with 
phosphates. Final selection the phos- 
phate based entirely economics 
and boiler water alkalinity. Oxygen 
the most common cause corrosion 
affecting any part the system. Me- 
chanical deaeration and sodium sulfite 
effectively minimize this corrosive agent. 
Organic materials used are lignins, tan- 
nins, starches and seaweed compounds 
and their derivatives. Most organic 
compounds contain added corrosion in- 
hibitors, antifoam agents and embrittle- 
ment inhibitors. Tables—INCO. 6430 


Vol. 


4.6.4, 5.8.2 
Corrosion Control Cooling Wate 
Betz, Inc. Petroleum 25, No, 
57-C (1953) April. 
Effectiveness the Dianodic methog 
reducing pitting recirculating 
ing water systems compared with 
straight chromate straight phos. 
phate treatment. Method which consists 
(polyphosphates and chromates) rela. 
tively low concentrations 
trolled conditions reduces 
fraction that produced with each 
material used separately. Results this 
method which have been followed 
most field applications the exposure 
steel specimens the are 
tabulated and discussed. Weight loss 
steel specimens coupled admiralty 
specimens tabulated and the effect 
deposits. and suspended solids cor- 
6596 


4.6.2, 8.1.1 

Heating Terminal Greater Pitts. 
burgh Airport and Air Conditioning 
Heating, Piping, Air 24, No. 
12, 77-80 (1952) Dec.; ibid, 25, No. 
79-83 (1953) Feb. 

Features the design the 
sons for them are explained. boiler 
house 1300 ft. from the 
ing and out the normal 
chemical feed pump for 
each boiler which introduces 
ment compound consisting organic 
colloid control sludge, 
control hardness, sulfite control 
ting, and alkali contre! the 
the boiler water. separate chemical 
feed pump used introduce filming 
amine into the feedwater for the pur- 
pose coating the inside the return 
piping inhibit internal corrosion. 
the return lines give indications 
the rate corrosion. Photographs— 
INCO. 6130 


4.6.4, 5.7.9, 

Use Surface-Active Agents 
ing-Tower Water Treatment. 
Jr. Oil Co. Paper 
Natural Gasoline Assoc. America, 
Ann. Mtg.. Houston, 
Petroleum Processing, No. 620-62 
(1952) May; Oil Gas J., 50, No. 51, 
177, 263-264 (1952) May 

Surface-active agents are used fairly 
extensively preventing scale and 
rosion the cirgulating cooling-tower 
water gas-compressor plants. was 
found that mixture 
weight substituted glyoxalidines, known 
Kontol, and acylated amino alcohols, 
known SP-8, very effective 
trolling scale and corrosion. Graph. 
references.—INCO. 


4.6.6, 8.1.4, 1.2.5 

Control the Treatment Water 
Director, Bureau San. 
Detroit, Mich. Am. Water 
45, No. (1953) Jan. 

Three possible methods 
the health hazard due 
chemicals used for scale 
sion prevention building 
treatment private systems, making 
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treating the municipal plant and 
methods and equipment and 
licensing qualified personnel super- 
yise the supplementary treatment process. 
The author discusses the regulatory 
method put into effect the City 
Detroit 6106 


46.4, 5.8.2, 4.6.11 

Contribution the Study the 
Action Certain Inhibitors Upon Cor- 
Durham. Applied Chem. (London), 
No. 2/3-280 (1952) May. 

The corrosive action sea water 
which enters the cooling sys- 
tem marine Diesel engines can re- 
hibitor cooling system. limited 
study was made the effectiveness 


sodium and two soluble min- 
eral base inhibiting the corrosion 
steel, copper, tin and cast iron 
0.75% chloride solution and di- 
lute sea Oils No. and No. con- 


tained 20% and 40% emulsifiers, respec- 
tively, with exposed area 


sq. cm. immersed for days 
200 quiescent solution usually 
30°C and losses determined. 
With the exception potassium di- 
chromate, was critical threshold 
above which there was 
good inhibition steel, but 
below there was considerable at- 


tack. The threshold values for sodium 
nitrite, benzoate and the soluble 
oils were 0.25%, 2.5% and 0.1% respec- 
tively. Below these values sodium nitrite 
and the soluble oils showed intensified 
local pitting; sodium benzoate showed 
general over-all etching about the 
same rate the absence inhibition. 
Even concentrations potassium 
dichromate offered only partial protec- 
tion. These results emphasize the impor- 
tance maintaining the concentration 
the inhibitors above 
threshold values. 


the tests with copper, more than 
0.1% potassium 
corrosion; 0.25% and lower concentra- 
tions sodium nitrite had little effect; 
15% and more sodium benzoate re- 
duced corrosion, whereas 0.5% and less 
intensified corrosion; soluble oils re- 
duced corrosion, but lower amounts in- 
creased it. None the inhibitors had 
any appreciable effect the corrosion 
tin the presence salt contami- 
nant; however, the corrosion tin was 
small even the absence any in- 


concentrations 0.5% and higher, 

oil offered some protection cast 
the presence sodium chloride 
but increased the corrosion distilled 
water; these same concentrations, oil 
No. gave good protection. The addi- 
tion oil No. completely sup- 
pressed the corrosion both steel and 
cast Iron systems that were already 
being corroded the absence in- 


Corrosion inhibitors can classified 
anodic, adsorption in- 


The three salts tested were 
anodic types, the oils were adsorption 
types. —P] JA, 6432 


4.6.6, 7.2, 6.2.2, 8.1.4 


and Anaerobic Iron Corro- 
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Am. Water Works Assoc., 45, 
33-46 (1953) Jan. 

Study principles involved and need 
neutralize anodal and cathodal re- 
gions application internal protec- 
tion. Photographs and diagrams. 
references.—BTR. 6542 


4.6.6, 7.2, 5.11 


Effect Operating Conditions 
Corrosion Hot Water Piping 
Buildings. Henry SHULDENER. Corro- 
10, No. 85-90 (1954) Mar. 

The useful life hot water piping 
building influenced not only the 
character the water circulated, its po- 
tential corrosiveness and scale forming 
properties and the piping material 
but also group factors which 
may called operating conditions. 

Affecting operating conditions signifi- 
cantly the design and fabrication 
distribution systems. 

understanding these factors will 
make improved service and longer pipe 
life possible. 

Faulty hot water circulation creates 
number problems including fluctuat- 
ing temperatures which frequently lead 
overheated water and consequently 
accelerated corrosion and joint leaks 
caused excessive expansion and con- 
traction strains. 

Modern hot water generation and dis- 
tribution involves control devices such 
aquastats and mixing valves which 
the building superintendent ordinarily 
not sufficiently experienced with ad- 
just and maintain. Improper mainte- 
nance causes many pipe systems 
ruined excessively high water tem- 
peratures. Proper design, maintenance 
and operation which produces ade- 
quate supply circulated hot water 
the proper temperature not only saves 
wasted fuel and water but helps pre- 
vent clogging sediment and the prod- 
ucts accelerated corrosion. 6584 


4.6.9, 8.4.3, 5.2.1 

Here’s How Provide Cathodic Pro- 
tection Steel Vessels Exnosed Oil 
Field Brines. Carter Oil Co. 
Paper before API, Div. Production, 
Spring Mtg. Mid-Continent District, 
Tulsa, March 18-20, 1953. Oil Gas J., 51, 
No. 51, 230+ (1953) April 27; World Oil, 
136, No. (1953) May; Oil World, 
46, No. 1-6, (1953) April. 

Cathodic protection the interior 
steel vessels handling oil-field brines re- 
duces corrosion and operating expense. 
Data from experiments using small steel 
coupons and conducted two types 
brines produced Central Kansas indi- 
cate that electrical potential ap- 
proximately volt between the steel ves- 
sel and copper-copper sulfate electrode 
the brine, defines protection brines 
tested. Method measuring protection 
effectiveness and explanation the 
variables affecting system performance 
and protection cost are reviewed. Table, 
graphs, two references.—INCO. 6519 


4.6.11, 6.4.2, 2.2.7 

Behaviour Light Metal Alloys 
Towards Sea Water. Aluminum (Ger- 
many), 29, No. 203-206 (1953) May. 

This reports extensive tests carried 
out France Salin-de-Giraud and 
Saint-Jean-de-Luz, the behaviour 
light metals towards marine atmospheres 
and sea water when immersed continu- 
ously for short time. Aluminum- 


magnesium and aluminum-magnesium- 
silicon alloys have shown good corrosion 
resistance after appropriate heat treat- 
ment. Aluminum various degrees 
purity and aluminum-manganese alloys 
are less resistant corrosion. Aluminum- 
copper-magnesium and aluminum -zinc- 
magnesium-copper show poor resistance. 
Plating recommended for the latter 
materials. Casting alloys show more 
variations than wrought alloys. Alter- 
nate immersion produces the strongest 
corrosion 6247 


4.6.11, 7.3, 7.4.2, 5.2.3 


Dow Conquers Sea Water Corrosion. 
ing, No. 11, 1640-1643 (1952) Nov. 


Successfully uses water from Gulf 
Mexico both coolant and process 
raw material. Freeport, located the 
Intracoastal Waterway, communicates 
with deep water the Gulf Mexico 
through ft. deep channel. Proce- 
dure for obtaining the sea water, measures 
prevent corrosion, application 
cathodic protection, and method pro- 
tecting condensers are described. Inter- 
mediate heads, 100 150 ft. water, 
require cast iron casings and Monel 
impellers. For still higher heads, Ni- 
Resist Monel casings, Monel im- 
pellers and Monel shafts are used. 
Cathodic protection extensively used 
the water boxes condensers the 
powerhouse and throughout the process 
area, 5923 


4.6.12 
Inverted-Type Packer Solves Salt 


NOTICE! 


Now Have Available 
For Immediate Shipment: 


Holcombe Rectifiers 
National Carbon Anodes 
Coke Breeze 
An-Spec Magnesium Anodes 
Collins Instruments 
Maloney Insulation Material 
Pesco Insulation Material 
Universal Controls Insulators 
Polyken Tape 
Tapesters for Rental 
Anaconda Wire Cable 
Spotting Bars 
M-Scope Pipe Locators 
Vibrogrounds 
Cadweld Connections 
and 
Many Other Materials 


Write for Complete Catalog 
Make 
Surveys and Installations 


CORROSION 
RECTIFYING COMPANY 


1506 Zora St. 
Houston 24, Texas 
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Water Injection Problem. 
Lane-Wells Co. World Oil, 136, No. 
186-187 (1953) Jan. 

Pressure differentials serve increase 
the seal, corrosion can minimized, 
and using tail pipe, salt water can 
prevented from coming direct 
contact with the packer seat. Problems 
encountered salt water injection 
project South America are discussed, 
pointing out some helpful applications 
inverted packers. Inverted-type packer 
installation salt water injection pro- 
ject shown.—INCO. 6107 


4.6.2, 5.7.6 

Reducing Return Line Corrosion 
New Makeup Treatment. KEMMER 
and Heating and Venti- 
lating, 49, No. 11, 105-107 (1952) Nov. 

new approach the problem 
return line corrosion reduction 
makeup alkalinity through 
change discussed theory, and 
example practical application the 
method given. Illustrations and 
references.—INCO. 5960 


4.6.2, 7.6.4 

Prediction the Appearance Rust 
Damage Warm-Water Plants. (In 
German). GUNTHER SEELMEYER. Werk- 
stoffe und Korrosion, 211-217 (1952) 
May-June. 

According recent experiences, for- 
mation internal corrosion and scaling 
waterworks equipment does not de- 
pend—as generally assumed—entirely 
chemical nature the water, Effects 
kind and quality materials used and 
construction and operation the 
plants are also important. Attempts 
clarify these factors and give more 
exact definitions the concepts ag- 
gressive, scale-forming, 
forming waters. 5930 


4.7 Molten Metals 


4.7 

Corrosion Materials Liquid Low 
Melting Alloys. Materials Methods, 37, 
No, 131 (1953) Mar. 

Corrosion ferrous, such stainless 
steels, non-ferrous, such In- 
conel, Monel and non-metals sodium- 
potassium alloys, eutectic bismuth-lead 
alloy and eutectic bismuth-lead-tin alloy 
temperature range 200-1600°F. 
Data are given graph form.—INCO. 

6422 


4.7, 6.6.6 

Effect Molten Alumina Alumina- 
Am. Ceram. Soc., 36, 171-174 (1953). 

Penetration commercial inch brick 
studied. All refractories, 
99% were penetrated, the re- 
action being 
relation was found between 
content and penetration, but there was 
definite relation between SiO: content 
and the amount silicon released. Pene- 
tration and release silicon were in- 
dependent porosity, grade refractory, 
source raw material. Conversion 
effect 6219 


4.7, 6.6.6, 3.5.9 
Corrosion Refractories Tin and 


Bismuth. North American 
Aviation, Inc., Sept. 15, 1952, pp. 
Static corrosion tests were made 
several refractory materials tin and 
bismuth The materials tested 
tin, listed decreasing order re- 
sistance attack, were: graphite, 
Vycor, TaC, Kennametal 
K-138A, Haynes Metamic LT-1, Ta, 
and Mo. The materials tested bismuth, 
with those most resistant attack listed 
first, were: graphite, 
Mullite, Vycor, TaC, MgO, Re, 
Mo, SiC, Metamic LT-1, 
Ir, and AISI type 303 stainless steel with 
coating. addition, some tests were 
made higher (2600° 3600°F.) tem- 
peratures. Results were appraised both 
visual and matallographic examinations and 
chemical analysis the residual liquid 
metals. small, simple method testing 
materials circulating liquids obtain 
evidence mass transfer described. 
5953 


4.8 Other 


4.8, 2.3.5, 6.2.5 


Studies Electrochemical Test 
Inst. Metals, 17, No. 342-345 (1953) 
July. 

From the standpoint investigating 
the resistance corrosion 
ing the mouth, the dental alloys 
our country have been tested dipping 
them lactic acid, 0.05% hydro- 
chloric acid, sodium chloride, and 
0.1% sodium monosulfide solutions 
37° for days. The corrosion rate the 
dental chromium-nickel alloys these 
acids was very low, and found 
affected controlled various factors. 
Now, measuring the current between 
the specimen and 
immersed the test solution, could 
easily and rapidly test the corrosion 
properties the dental chromium-nickel 
alloys, 18-8 stainless steels and vitallium 
alloy. The results our experiments are 
follows: The loss weight the 
lactic acid solution was compared with 
the amount current measured 
microamperes. The resistance chro- 
mium-nickel alloys lactic acid ex- 
tremely sensitive upon some unknown 
factors. According the electro-chemi- 
cal test, one sample lactic acid had 
the property allow the formation 
protective film, another sample prevent- 


ing its formation. The stainless 
steels used dentistry are perfectly 
passive lactic solution, 


whereas small addition sodium 
chloride changed its character. The criti- 
cal concentration sodium chloride 
lactic acid solution destroy pas- 
sivity are different, some samples being 
activated addition 0.5% sodium 
chloride solution. fine the electro- 
chemical test above mentioned 
boundary between the active and the 


6580 
4.8, 6.3.13 

Metals and Tissue. (In German). 
WERNER Bure. Werkstoffe Korrosion, 


No. 95-99 (1953) Mar. 

Discusses need for corrosion-resistant 
metals, suitable for use the human 
body supports for injured parts. Ad- 


Vol. 


vantages and disadvantages using 
tantalum are emphasized.—BTR. 6366 


MEASURES 
5.1 General 


What’s Ahead Corrosion 
Technology. Chem. Eng., 59, 314 
(1952) June. 

metal coatings produced high tem. 
perature gas phase reactions, titanium 
clad steels, wash primers, 
glass coating combined with cathodic 
protection for piping 
creased use corrosion inhibitors 
gasoline and oil, vacuum deaeration 
water and increased use corrosion re- 


sistant alloys are predicted 
future. 6360 


Corrosion—An Engineering 
troleum Engr., 25, No. (1953) 
Feb. 

Adequately engineered 
are assured only designed and made 
properly trained persons. Certain 
kinds apparatus, such devices using 
the principles cathodic 
must selected, installed, and 
maintained operation qualified en- 
gineers. Examples misapplications 
equipment are given and the 
inadequacies 6622 


5.1 

How You Can Fight Corrosion. 
Gray. Steel, 132, No. 14, 102-106, 108 
(1953) April 

Discussion methods preventing 
corrosion including metallic and organic 
coatings such nickel-chromium, nickel, 
copper-nickel-chromium, zinc, aluminum, 
cadmium, chromium, copper-cliromium, 
phosphates and resins, use corrosion 
resistant metals, cathodic protection 
corrosion inhibitors. Thickness coat- 
ings, drain-off corrosion, galvanic and 
current corrosion organic 
films are considered. Reference made 
the coating steels stainless 
steels. 6365 


5.2 Cathodic Protection 


Temporary Ground Beds the Roll. 
Corrosion, 10, No. 100 (1954) Mar. 
Technical Note). 

Household aluminum foil, spread 
water damp ditch can used 
factorily temporary ground bed 
making calculations the 
quired protect underground installa- 
tion, 25-foot strip aluminum will hold 
output constant for several hours, but tor 
two 25-foot strips are 
Resistances low one-half ohm have 
been obtained and current output can 
regulated folding the foil back 
itself. 


Cathodic Protection Can Save 
cal Process Equipment. 
Chem. Eng., 60, No. 
May. 
Nature cathodic anode 
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selection (platinum, aluminum, mag- 
nesium, graphite) applications buried 
pipelines and tanks; hot water pipes; 
clarification equipment; marine applica- 
tions. 6640 


8.9.3, 7.2, 4.5.1 

Cathodic Protection and High Resis- 
tivity Soil. Van Corro- 
sion, No. 12, 448-459 (1953) 

two-part report Southeastern 
Pipe cathodic protection system. 
Part One deals with 25-rectifier sys- 
tem from Port St. Joe, Florida At- 
Georgia, which lowers 
to-soil potential minimum volt 
based the remote electrode criterion. 
The pipe line consists 320 miles 
bare and miles coated 8-inch prod- 
ucts line, Design, installation 
nomic aspects cathodic protection 
the ultra-high resistivity soils encoun- 
tered are presented. 


comparative test between magnesium 
anodes rectifiers the somewhat 


lower—though still very high resistivity 
soils Atlanta and Chattanooga. 
ribbon was installed and 
potential were made every feet 
the four test sections pipe. The 
cost annually checking the installation 
was considered outweigh its near- 
ideal distribution characteristic. 6529 


5.2.1, 8.9.3 

New Cathodic Method. Oil 
Gas No. 45, (1953) Mar. 16. 

applying cathodic protection 
reasonably well coated line, was rec- 
ommended the Fourth Annual Tulsa 
Short Course for Pipeliners, sponsored 
the Tulsa section the NACE, that 
the installation anodes done two 
stages. Half the estimated anodes 
should installed and allowed func- 
tion for several weeks months before 
making pipe-to-soil survey deter- 
mine the location the 
There tendency for the output the 
anodes equalize time. 6547 


5.2.1, 8.9.3, 2.4.3 

Cathodic Protection Monitor. 
Oil Gas J., 52, No. 143 (1953) 
May 11. 

Permanent installation for monitoring 
pipe-line cathodic protection system 
suggested. The desired quantity (pipe- 
to-soil potential) read with ordi- 
nary panel-mounted voltmeter. Plotting 
values graphically will yield valuable in- 
formation about coating deterioration, 
polarization, variation current output 
with soil moisture conditions and other 
changes whose effects are too slow for 
direct observation, 


6440 


5.2.1, 2.2.8 

Value Test Coupons Cathodic 
Parker. Oil Gas J., 52, 
126-127 (1953) May 11. 


Test coupons may used answer 
two questions, full protection being 
afforded certain point struc- 
ture? What the current density 
given 6442 


5.2.1 

Anode-Bed Inspection and Mainte- 
nance. Oil Gas J., 52, No. 
113 (1953) July 

cathodic protection system may some 
time decrease the current 


output, being responsible for total 
partial loss protection. This can 
happen either rectifier systems 
those using magnesium anodes and part 
the technique for locating the trouble 
applicable either type. Methods for 
checking anodes and for locating inactive 
anodes are 6443 


4.6.11, 8.9.5 

How Control Marine Corrosion 
With Galvanic Anodes. 
Marine Eng., 58, No. 69, (1953) 
June, 

Magnesium galvanic anodes are used 
for the protection water, oil and gas 
pipe lines, storage tanks, ballast com- 
partments tankers, tank barges and 
cargo ships, steel piers and piling, off- 
shore drilling platforms, and the under- 
water hull surfaces active and laid-up 
vessels. properly designed cathodic 
protection system will provide current 
offset corrosion bare surfaces. The 
effectiveness such system can 
determined readily visual inspection 
and can confirmed electrical meas- 
urement. The first result descaling 
the bare steel being protected. be- 
gins immediately and 
virtually all scale has been loosened. 
The second result the laying down 
white tan colored calcareous deposit 
when protection being afforded. This 
first noted areas adjacent the 
anodes but spreads out these local 
areas become polarized and require less 
current. The same effects can noted 
the exterior under-water 
faces. Magnesium anodes have cast-in 
steel core which they are fastened 
the structure protected either 
through welding, bolting the use 
connecting wire. ballast tank appli- 
cations, anodes with cast-in steel hangers 
are used that when installed, the 
anodes will stand off from the surface 
protected. exterior hull surfaces, 
the anodes necessity must fastened 
directly the structure the ship. 
insulating blanket asphaltum, rubber 
other material installed between 
the anode and the hull surface reduce 
the local action immediately adjacent 
the anodes. Installations magnesium 
anodes ballast compartments are de- 
signed give added life two 
three years, while vessel hull life 
one two years can expected. 
Overprotection can cause blistering 
stripping some paints adjacent the 
anodes, but even when this occurs 
cathodic protection afforded those 
areas damage done corro- 
sion. Properly applied vinyls are very 
resistant such 6587 


5.2.3, 7.7, 3.6.9 

Magnetic Amplifier Controls for Rec- 
tifier Protecting Underground Metallic 
Structures Cathodically. 
DERSON. Corrosion, No. 216-220 
(1953) July. 

This paper covers the initial attempt 
the part the Ohio Bell Telephone 
Company use magnetic amplifier 
give continuous control the output 
copper-oxide rectifier used for cath- 
odic protection underground lead 
covered cables. The controlled rectifier 
was designed for use location where 
stray current “end were damag- 
ing underground telephone cables and 
municipal light cables and were threat- 
ening high-pressure water mains. When 
properly adjusted, the output the 
rectifier will increase decrease auto- 


matically that each instant the 
amount forced drainage will 
adequate protect the underground 
telephone cable sheath but will not 
excess the value which neigh- 
boring underground matallic structures 
would become anodic and would thus 
become subject corrosion. For satis- 
factory operation the amplifier had 
designed give large gain that 
change the control voltage only 
volt (+.1 volt) would suf- 
ficient vary the output the rectifier 
from practically zero current full 
the installation described 
this paper the gain the magnetic 
amplifier the order 12,000. The 
magnetic amplifier type control 
well suited outdoor installations sub- 
ject wide changes temperature and 
remote locations where frequent main- 
tenance inspections are not feasible. The 
magnetic amplifier has advantages over 
other available control devices which 
accomplish this same purpose that 
has moving parts, vacuum tubes, 
batteries, motors, relays contactors. 
The magnetic amplifier gives 
tinuous output control which superior 
the stepped increment changes that 
result from relay contactor operation. 


6083 


5.2.3, 7.7, 4.5.1 

Cable System Design for Cathodic 
Protection Rectifiers. Ray 
WRIGHT. Corrosion, No. 325-328 
(1953) Sept. 

The design any current-carrying 
cable system involves certain basic 
factors, which may listed briefly 
follows: Ability meet mechanical 
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stresses and other environmental re- 
quirements; Ability meet voltage 
attenuation limits; Ability the in- 
sulation withstand applied voltages; 
Ability meet limitations current 
due temperature and insulation sta- 
bility; Conformance Kelvin’s 
Economic Law; Conformance legal 
codes, safety rules, and similar require- 
ments. The importance each these 
factors discussed the light 
cathodic protection requirements and in- 
stallations. Emphasis placed cable 
systems which connect the direct current 
output terminals the rectifier ground 
beds and the protected metal struc- 
tures. Frequently engineers disregard one 
more the six factors designing 
cathodic protection cable connections. 
For example, the tendency design 
fit the current-carrying capacity 
cables set forth the various hand- 
books and neglect consideration 
Kelvin’s Law, which shows that the 
choice should toward much larger 
cables and lower current densities. Also 
because cables buried underground are 
subject concentrated electrochemical 
attack the type insulation impor- 
tant. Ordinary insulations may not 
sufficient and normal voltage ratings 
may unimportant. 


method determining annual fixed 
costs cables outlined and charts 
are given which enable the engineer 
balance fixed charges against cost 
losses and thus select the optimum cable 
size based economy. Consideration 
also given the effect the econo- 
mic picture selecting 


somewhat off the theoretical optimum. 
6163 


5.2.3, 8.9.5, 2.2.7, 4.6.11 

Cathodic Protection Active Ships 
Sea Water With Graphite Anodes. 
GREENBLATT. Corrosion, No. 246-250 
(1953) Aug. 

Trials three steel tugs with im- 
pressed current cathodic protection sys- 
tems using graphite anodes are described. 
The trial results indicate that operation 
graphite anode impressed current 
cathodic protection system, reason- 
able current outputs, requires shielding 
the hull around the anodes obtain 
uniform current spread low currents. 
Paint films have not been found satis- 
factory they break down under the 
relatively high voltage drop (5.5 volts) 
occurring with graphite anodes. Satis- 
factory shielding was obtained with vul- 
canized rubber and results indicate that 
flame sprayed polymers also may 
satisfactory. 6108 


5.3 Metallic Coatings 


5.3.4 
Heavy Rhodium Electroplates Now 
Methods, 37, 85-87 (1953) Mar. 
Shows that rhodium can deposited 
most common metals and provides 


excellent corrosion and water resistance. 
—BTR. 6602 


5.3.2, 4.5.1, 3.8.3 

Galvanized Steel Pipe Resists Soil 
Corrosion, Materials and Methods, 37, 
No. 180-182 (1953) March. 

recent study the National Bureau 
Standards shows that galvanized steel 
having ounces zinc per sq. ft. ex- 
posed surface very resistant corro- 
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sion many soils which are highly cor- 
rosive bare steel. The galvanized 
specimens continue show high corro- 
sion resistance most soils after the 
outer zinc coating and even the zinc- 
iron alloy layer has entirely corroded away. 
suggested that this continuing pro- 
tection may due inorganic coat- 
ing, probably silicious, previously formed 
galvanic action between the outer 
coating and the underlying steel 
alloy 6474 


5.3.2, 4.2.4, 8.1.2 

Steel Protection Sprayed Alumi- 
nium. 175, No. 4540, 158 
(1953). 

brief report the corrosion resist- 
ance exhibited aluminum sprayed 
steel building erected 1937, highly 
corrosive steel works atmosphere. Signs 
rusting are now apparent and years 
thought the maximum life that 
can reasonably expected from the 
coating under these particular condi- 
6467 


8.3.5, 7.5.2 

Stainless Steel Spraying Drums and 
Shafts the Chemical and Food Indus- 
tries. Electroplating and Metal Spraying, 
No. 267, 269-271 (1953) July. 

the chemical and food industries, 
the spraying stainless steel perform- 
ing valuable service enabling shafts 
and larger cylindrical objects various 
kinds withstand corrosive and abra- 
sive conditions. Spraying margarine 
freezing drum with 18-8 
INCO. 6399 


Coating Alloy for High-Tempera- 
ture Use: (C.26 Alloy). Engineer, 195, 
No. 5065, 274 (1953) Feb. 20; Engineer- 
ing, 175, 248 (1953) Feb. 20. 

Rolls-Royce, Ltd. developed new 
coating alloy which being used regu- 
larly valves civil aircraft engines. 
Use coating this alloy valve 
head and seating has increased period 
between scheduled valve overhauls 
1000 hours and even after this time, only 
small proportion valves are with- 
drawn from service. Manufacturing and 
marketing rights have now been ac- 
quired Stellite, Ltd. C.26 
alloy has nickel base and contains 
chromium, aluminum, molybdenum and 
other minor additions. Alloy 
brittle and does not crack radially under/ 
time temperature stresses 
highpowered engines. used inlet 
valves owing abrasion-resisting prop- 
erties contact with product com- 
bustion leaded fuel. Good wearing 
characteristics result very low loss 
tappet clearances. resists oxidation 
all temperatures 1250°C. Provided 
that iron content alloy kept below 
1%, alloy highly resistant lead 
oxide and lead oxybromide tempera- 
tures 800°C. resists molten 
caustic soda and was used form 
cast containers for fluxes containing 
fluorides. Physical, electrical, mechanical 
and corrosion-fatigue properties are de- 
oxyacetylene torch; arc-melting used 
where iron content not critical, Casting 
carried out normal commercial 
6391 


5.3.2, 4.5.1, 2.2.6 

Underground Corrosion Galvanized 
Steel. Gas J., 51, No. 51, 289 (1953) 
April 27. 

Galvanized steel having oz. zinc per 


square foot exposed surface 
resistant corrosion many 
which are very corrosive bare 
This was confirmed tests conducted 
short lengths both and 
uncoated steel pipe, and zinc plates 
which were buried test sites repre. 
senting wide range soil Properties 
—INCO. 6388 


Critical Look White Brass 
Plated Coatings. Mg. 
terials and Methods, 27, No. (1953) 
Feb. 


Bright white brass plating 
zinc) not considered suitable for out. 
door exposure unless protected 
durable clear synthetic coating. Such 
coatings are generally incompatible with 
chromium plated white brass, because 
stoving 
the deposit. However, chromium 
white brass reasonably 
for interior goods not exposed mois- 
ture, high humidity corrosive vapors, 
White brass said have own ad- 
vantages over bright nickel plating 
alloy die cast toy pistols, the 
unprotected inner surfaces con- 
tamination the bright nicke! solution. 
—ZDA. 6480 


5.3.2 

Modified Bronze Plating Sub- 
stitute for Nickel. Silver- 
crown Ltd., London. 115- 
118 (1952) April. 


newly developed bronze proc- 
ess, Nickelex, appears the first 
satisfactory alternate for plating. 
The plating, true copper-tin alloy, 
pore-free and has hardness comparable 
that nickel, viz., 250-350 Vickers. 
finish which can polished high 
finish luster and undercoating for 
bright chrome. more corrosion re- 
sistant than copper, brass, copper-chrome 
(with without lacquer), 
nickel-chrome. Deposits 
Nickelex bronze and 0.00002-in. chrome 
steel have not only passed the 100- 
hour salt spray test but have lasted 250 
hours the salt-spray cabinet, compared 
150 hours for coating 
copper, 0.0005-in. nickel, and 
chrome. 

directly not only steel and cast iron, 
brass and other copper alloys, but also 
zine die castings. also suitable 
for plating aluminum, following the 
usual zincate dip and low copper 
pretreatment. Nickelex plating 
self the usual coloring methods; thus, 
jet-black finish can obtained 
subjecting the coating short anodic 
treatment alkaline solution. This 
finish hard and abrasion resistant and 
needs lacquer coating. 

Nickel plating equipment can readily 
converted the Nickelex plating process. 
The plating solution the cyanide type 
and can used ordinary mild steel 
rubber-lined tanks. The temperature 
for plating 150°F., the rate 


tion 0.002-0.003 in. per hour 
ing current density, and plating 


for most purposes. lab- 
oratory control necessary. Special 
bronze anodes single circuit 
—PDA. 5921 
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3.5.9 
Temperature Oxidation Pre- 


(1953) Feb. 

Sprayed 
ing process 


luminum and the aluminiz- 

are frequently used for 
protection steel and sometimes other 
metals, against high temperature oxida- 
tion. The process forms imper- 
film aluminum oxide, which 
470°C. For service tem- 
peratures, has alloyed with steel, 
either heating the sprayed article 
having protected the coat- 
ing with using 
mium for spraying followed furnac- 
during spraying with un- 
alloyed and doping with ethyl 
silicate. alloy formation takes place 
during the first hours 
service. aluminizing, thickness the 
sprayed layer should from 
0.006 inch for the coat too 
thick, results—ALL. 6112 


6.3.14, 1.6 

Tin. (Book Paper cov- 
Books.) 1953, 111 pp. American So- 
ciety for Materials, 1916 Race 

This consists seven items, 
six papers presented the 55th Annual 
Meeting ASTM New York 
June, 1952, and one item panel dis- 
cussion “The Analysis Tin.” 
pointed out Frederick Lowenheim 
one the papers “The Production 
and Uses Tin Coatings,” corrosion 
resistance protection seldom the 
primary reason for the choice tin 
coating. various characteristics 
tin, its numerous uses, 
which applied, reasons for its use, 
effect impurities (82 references) de- 
facts are enumerated. 6242 


5.3.4, 6.2.2 

Corrosion-Resistant Iron-Base Metal 
Powder Products. Vestnik 
Mashinostroeniya, 32, No. 73-76 (1952). 

Study production and properties 
corrosion-resisting iron-powder parts 
used chiefly sealing elements ex- 
posed corrosive media high 
temperatures. Particulars simultaneous 
sintering and chromizing iron-powder 
compacts. Conditions chromizing se- 
lected; three methods chromizing 
Data microstructure, hardness, 
corrosion resistance, 
layer thickness specimens. Manufac- 
ture trial lot sealing rings for 
valves, chromized and infiltrated with 
phenol-formaldehyde resin, 
Translation available: Henry Brutcher, 
Box 157, Altadena, Calif, 5959 


5.3.4, 7.8 

Hot Dip Aluminizing Affords Pro- 
tective 


Steps: 
ture 
grease 
materia! 


through the following 
which serves de- 
strip and remove all volatile 
Hot muriatic pickling bath. 
“er rinse, hot water rinse, and 
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scrubbing unit. Hot air dryer. Pre- 
heat furnace which heats the steel 
1300 1350°F. and operates under 
positive atmosphere forming gas 
which essentially percent nitrogen 
and percent hydrogen. Air-tight 
turndown chute into the coating bath. 
Out the vertical through cooling 
tower and then through roller leveller 
salt furnace may used for holding the 
aluminum bath. salt having higher 
density than aluminum used, and the 
aluminum floats top it. The salt 
heated resistance electrical cur- 
rent between the submerged electrodes. 
The aluminum heated directly ra- 
diation and conduction from the molten 
salt. general, the aluminum-beryllium- 
silicon coatings possess the most favor- 
able combination properties from the 
standpoint color, surface texture, duc- 


5.3.4, 3.5.9 


Uses Sprayed Metal Coatings. 
Product Finishing, No. 68-76 (1953) 
May. 

The article refers particularly sprayed 
metal coatings zinc and aluminum 
steel and the use wire, powder and 
molten metal pistols for metal spraying 
described. The purposes for which the 
coatings have been used, both with and 
without the addition paint coatings 
and the main benefits corrosion resist- 
ance and high temperature oxidation re- 


sistance that may obtained are sur- 
6505 


5.3.4 

Liquid Blanket Reduces Oxidation 
Molten Zinc. Paterson. Steel, 132, 
136, 138 (1953) April 13. 


Shows that regenerative crystals added 
galvanizing bath serve maintain 
fluidity blanket which turn effects 
sharp reduction dross formation.— 


BTR. 6437 


5.4 Non-Metallic Coatings and 
Paints 


5.4.2 


New Corrosion Proof Surfacing Ma- 
terial. Wire and Wire Products, 28, No. 
(1953) Jan. 

Ceilcrete combination synthetic 
liquid resin, inert fillers and pigments 
and cures into hard dense stonelike 
corrosion proof surface. used 
walls and floors subjected corrosive 
vents, acids and alkalis, and non- 
sparking, non-slip and has high impact 
strength with remarkable abrasion re- 
sistance. Manufactured Ceilcote Co. 
—INCO. 6137 


5.4.2, 2.4.2, 7.6.1 


The Chemical Resistance Glass 
Britron. Pfaudler Co. Am. Soc. Testing 
Materials, Preprint No, 92a, 1953, pp. 

Glassed steel, glass fused steel 
often used for process equipment be- 
cause its wide range chemical re- 
sistance. tabulation test results 
the chemical resistance glassed steel 
includes data and information hydro- 
chloric acid, nitric acid, sulfuric acid and 
phosphoric acid temperatures above 
212°F. Specific instances where glassed 


CLEANING, COATING, WRAPPING RECONDITIONING 


HOT DOPE 
Straight from the Kettle 


PIPE PROTECTION 


Boyd Mayes 


Some feller with big load broke 
down his long haul truck outside our es- 
tablishment and went out see while 
was waiting for help. got talking 
and seems was from the Piney Woods 
too, found one thing real good 
common. went telling the woes 
long hauling and how hated and 
contractors too. Finally, got around 
asking him how long had been 
and said years. funny” 
says: “If you hate how come you keep 
puzzled minute and then said: 
“Well, you know there’s lots things 
hate worse.” All which goes show 
how hard find man who don't 
like talk. Now me, like contracting— 
cause everyone meet friend— 
some are old and some new—some are 
little business, some are but 
all BIG me. Sometimes they 
help help them. all get 
along pretty well working ... that’s about 
all all work. Seems that 
not much the money the job 
together—a job well done with friends. 
Guess what they mean when they 
say—every call pleasure. Yes, like the 
contracting business. Seems every day 
meet with old friends—new friends 
—old timers—new ideas—tried ideas— 
even some untried—but they all make 
the day been like that for 
our record for working 
the main job know—coating, wrapping 
and reconditioning pipe. proud 
offer the best men and equipment 
serve you. 


HOUSTON, TEXAS 
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continuous process for coating steel 
re used. 

: 7566 


being used severe services are 
cited. novel design laboratory test unit 
for glassed steel but adaptable other 
coatings described and other methods 
and equipment for laboratory and field 
tests are given. Reference made 
acid-resistant glass with improved 
alkali resistance which was thoroughly 
field tested and now production. 
Illustration, 6634 


5.4.5, 4.6.11, 6.6.11 

Protect (Boats Against Fouling) with 
(a) Single Coat Fast-Drying Paint. 
Science News Letter, 63, No. 
(1953). 

fast-drying, single coat vinyl 
resin based paint containing cuprous 


oxide excess the normal quantity 
has some cases repelled marine growth 
wooden boats for 

6501 


5.4.5, 2.2.5 

Paint vs. Corrosion—Some Aspects 
the Problem the Gulf Coast Area. 
63-69 (1954) Feb. 

After briefly mentioning the theory 
metallic corrosion the author relates 
the problems encountered Dow 
protecting its Gulf Coast plants against 
coating successes and failures are given. 
The method which Dow uses testing 
paint cooperatively with the manufac- 


Houston office. 


Mile after mile 


last for years 


This line being wrapped with RUBEROID pipe line asbestos felt over 
PITT-CHEM. hot applied tar base coating. Day man was hand 
when these jobs were started give his help and advice part the follow- 
service you get when you “DEAL WITH DAY.” 

The ability RUBEROID asbestos felt and PITT-CHEM. coal tar enamels 
meet and withstand the severe requirements pipe line service against 
corrosion adds years the useful life pipelines. Both these products are 
stocked Houston for immediate shipment. 

Engineering counsel, literature and prices are furnished through our 


Day Company National Distributor for The 


Ruberoid Company pipe line asbestos felt, and Gulf 
Coast Distributor for Pittsburgh Coke Chemical Co. 
and cold applied coal tar coatings, and American 
Coating Supply Company’s 


The Pipefiner’s Friend says, 
“Formula 291 gives for 
those working where fumes may toxic.” 
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turer explained. The author points 
advantages proper surface 
tion and suggests too little attention 
paid educating the 350,000 
painters who apply coatings metals 
proper application techniques and 
that paint manufacturers, paint manu- 
facturers’ associations and the National 
Association Corrosion 
might find the organization schools 
for painters worthwhile activity, 6552 


5.4.5, 5.4.3, 4.5.1, 8.9.5 
The Use Organic Protective Coat. 
ings Controlling Corrosion. 
Corrosion, 10, No. 
(1954) Feb. 

The principles applying the 
lation organic coatings are given and 
the effects vehicle, pigments and 
ners are discussed, Special problems ap- 
plicable the preparation and applica- 
tion plastic coatings are discussed 
with particular reference their ad- 
hesion, solubility and pigment dispersion 
characteristics. 
liners, liquid coatings, dispersion resins, 
hot melt techniques and are 
covered. The mechanisms which coat- 
ings retard corrosion are listed and the 
relative value barrier polarizing 
coatings mentioned. Coatings 
for severely corrosive are 
considered and the special 
coatings suitable for use underground 
are listed. The questions adhesion, 
permeability, surface preparation and 
chemical stability are correlated for 
coatings suitable for underground pipe 
marine vessels. 6551 


5.4.5 

Evaluation and Uses Amine Resins, 
Paint, Oil, Color J., 123, 
No. 2832, 224, 227 (1953). 

Butylated urea resins have widest 
application paints. with 
primary alcohol present maintain sta- 
bility. Such blends are cold-curing 
blends are popular for stoving fin- 
ishes. Adhesion films 
resin/epoxide resin lacquers high and 
the epoxide resin esterified, the 


ical resistance also 
chemical 


5.4.5 
Observations the Chemical Action 
Primers and Anti-Rust Media. 
rosion, No. 208-209 (1953) June. 
Active primers having acid 
react with metals and form insoluble 
complex metallic salt-pigment-resin 
bination. With the exception 
vinyl-butyrate, all forms binders, 
cluding other compound polymers and 
artificial resins, are employed. Generally 
speaking, phosphoric acid employed 
the reactive component, while zinc 
chromate used the anti-corrosive 
pigment. addition lamellar paints 
(aluminum-powder, mica talcum) im- 
proves the adhesive powers 
permeability the protective film. The 
active primers are thinly applied and 
under strongly corrosive conditions, 
paint necessary. Such primers form 
anti-corrosive film iron, 
light metals and galvanized iron, wel 
strongly adhesive foundations 
successive coats colored paint.—/ 
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Testing 


inum Paint Performance. 
10, No. 50-58 (1954) 
Descriptions and illustrations are 
given the results achieved with_coat- 
ings various kinds, including different 
formulations aluminum paint 
and aluminum bases the Aluminum 
Laboratories’ several testing stations, 
Advantages proper surface prepara- 
and application techniques are 
demonstrated improved service life 
both and short time tests. Tests 
show relative merits various primers 
ate coat. Methods testing employed 
Laboratories are described 
and illustrated. 6484 


Report Investigation Protective 
Coating for Metal Accessories Used 
Marine Corps Pyramidal Tents. 
Supplies, Report No. 05, 
Feb., 1952. pp. 

The 2-yr. laboratory and 
service demonstrated that the 
and chain and similar galva- 
nized accessories for pyramidal 
tents can prevented applying 
first coat BuShips No. 117 wash 
primer, top coat Ma- 
rine Corps No. vinyl alkyd 
much more effective and economical 
than cadmium chrome plating con- 
ventional organic coatings. can 
substituted for the conventional, unsat- 
isfactory bronze finish brass grom- 
mets, and also for the black-oxide finish 
zinc grommets, The coating system 
has deleterious effects 
dentally applied small areas tent 
duck and confers increased protection 
against weathering. The satisfactory re- 
sults obtained with this metal treatment 
over 10,000 pyramidal tent chains 
suggest its application steel structure 
such bridges, fences, and tank sup- 
ports. The pretreatment primer, 
BuShips Formula No. 117, comprises 
volumes resin component and vol- 
umes acid component. The resin com- 
ponent comprises, per 100 gal. 
final mixture: polyvinyl-butyral resin 
(18-20% vinyl alcohol and maximum 
vinyl acetate); insoluble zine chro- 
mate; magnesium silicate; 0.6 lamp- 
black; 125 n-butanol; and 380 ethanol. 
The acid component consists of, Ib. 
per 100 gal. final formulation: 
acid; water; and 102 
ethanol. Marine Corps Coating Formula 
No. has the following composition, 
per 100 gal.: dry, green chromium 
oxide; lampblack; magnesium 
cate; 195 long-oil, soya-modified alkyd 
resin (24% phthalic anhydride); vinyl 
resin (89.5-91.5% vinyl chloride, 5.3-7.0% 
vinyl alcohol, and 2-5% vinyl acetate); 
isobutyl methyl ketone; xylene; 
0.2 lead naphthenate drier; and 0.1 each 
cobalt and manganese naphthenate 
5866 
5.4.5 
Coating. World Oil, 136, 

was developed give pro- 
avainst corrosion caused at- 
conditions, vapors, fumes, 
chemical splash. protects 
against rosion acids alkalis 
and can brushed, sprayed dipped, 
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your concrete floors wit 
PHENOLINE 


CORROSION RESISTANT COATING 


Highly resistant acids, alkalies, solvents 


100% solids—no special ventilation required during 
application 


Can applied over any type flooring—new old 
concrete, asphalt, brick and wood 


Fast thermo-setting—no baking required 
Easy wash down and keep clean 
Protects against back-pressure and seepage 


Can trowled, brushed sprayed 


Available any color 


pitted and worn corrosives are not only unsafe, but are 
especially hard clean and maintain. Phenoline 300 designed 
keep your floors sound condition providing effective, 
impermeable barrier against most acids, alkalies and solvents. 


What your corrosion 


Write giving complete details the corrosive conditions damag- 
ing your floors. will happy suggest the Phenoline 300 
application best suited your needs. 


A Division of Mullins 


Specialists 
Corrosion Resisting 
Synthetic 


327 Thornton Ave., St. Louis 19, Mo. 


Non-Ferrous Castings Corporation 


| 


applied over old paint. made 
wide range colors decorate and 
identify machines and pipe lines. 
plastic resin finish, contains oxi- 
dizing oils resins. Manufactured 
Flexrock Co.—INCO. 6142 


5.4.5 

Cold-Dip Plastic Coating Simplifies 
Corrosion Protection. Age, 171, No. 
117 (1953) Jan. 29. 

Cold-dip coatings are specially for- 
mulated plastisol composition. The plas- 
tisol fluid disperson vinyl resin 
plasticizers which stabilizers, rust 
inhibitors, colors and fillers have been 
carry special corrosion inhibitors, Plas- 
tisols are readily converted into tough 
coatings heating them 300°F. Al- 
most any item which can mounted 
immersed can dip coated. Manufac- 


5.4.5, 6.6.8 

The Corrosion Engineer Uses Plas- 
tics. FRANK JR. Corrosion, 
No. 123-131 (1953) April. 

Continued progress the develop- 
ment and improvements the proper- 
ties plastics places these materials 
high the materials construction 
lists for the corrosion engineer con- 
sider. achieve maximum performance 
and economy their use—what they 
are, what their chemical 
limitations are and how they are best 
applied and installed must known. 
attempt made simplify the task 
acquiring general knowledge the plas- 
tics dividing into three major groups 
and thirteen “families.” Factors 
considered order obtain good per- 
formance are presented. These include 
effect composition, when use thick 
and thin films, importance surface 
preparation, testing procedures and de- 
sign and economics. The effects poly- 
merization, the use modifiers, plasti- 
cizers, pigments and binders are briefly 
discussed relation corrosion resist- 
ance and physical properties. Some “do’s 
and don’ts” the use thin and thick 
films are outlined and illustrated. 
more adequate testing procedures are 
employed, considerable time and money 
can saved; brief outline some 
the more important features are men- 
tioned. Design important good 
performance, whether the plastic used 


lation. 6140 


5.4.5, 7.10 

New York City Protects Its Mail 
Boxes with Bright Aluminum Paint. 
Am. Metal Market, 60, No. 45, (1953) 
March 

Aluminum pigments will used 
New York Post Office for painting its 
4,400 drop boxes Manhattan and the 
Bronx, Experiments conducted 
newly installed boxes attached alu- 
minum lamp posts along Park Avenue 
proved that the boxes protected alu- 
minum paint were less susceptible 
rust, and easier see gloomy weather 
and night. estimated that these 
boxes will only require paint every one 
three 6230 


5.4.6, 1.7.1 

Shop, Field, and Maintenance Paint- 
ing. Paint Application Specifications. 
No. 1953, pp. Steel Structures 


ASSOCIATION CORROSION ENGINEERS 


Painting Council, 4400 Fifth Ave., Pitts- 
burgh, 13, Pennsylvania. 

One the series paint application 
specifications issued the council. The 
specification expected apply the 
painting interior and exterior steel 
surfaces structures exposed weather, 
moisture, condensation other corro- 
sive The specifications in- 
clude procedures applicable when con- 
ditions are sufficiently corrosive war- 
rant the best application. Definitions, 
procedures, storage paints and thin- 
ners, temperature recommendations, kind 
brushes used, brushing tech- 
nique, spray equipment and application 
technique, shop, maintenance field 
painting, descriptions different classes 
paints, drying times and safety pre- 
cautions are covered. 


5.4.7, 6.2.3, 6.6.5 

Painting the Steel Reinforcement 
Reinforced Concrete. Trav. 
Peinture, No. 95-97 (1952). 

The steel reinforcement will rust only 
cracks appear the structure; rusting 
may accelerated the presence 
the salts used confer cold-resistance 
the concrete. Paint systems suggested 
include red-lead-pigmented 
lowed tar paint, red-lead 
pigmented phenolic followed styrene 
vinyl polymer coating, chlorin- 
ated rubber 5963 


5.4.7, 5.4.2 

Processes. Product Eng., 24, No. 
(1953) July. 

New technique under development 
uses flame-spray hand gun which 
shoots porcelain material through 
acetylene torch and fuses steel. Its 
portability allows porcelain sprayed 
structures too large physically for 
factory treatment. Developed Sea- 
porcel Metal 6462 


5.4.7 

Preventing Metallic Corrosion Mod- 
ern Painting Techniques. 
Paint Manuf., 23; Nos. 41-44, 63; 
77-80, (1953) Feb., March. 

After discussing the removal mill 
scale from steel, the author describes 
etch primers, pigmented with zinc 
tetroxychromate and zinc-rich primers. 
The etch primers appear adhere well 
steel because the surface etched 
the phosphoric acid present. sug- 
gested that their successful use alu- 
minum may have different basis. The 
behavior zinc-rich paints described 
length, with emphasis their value 
under-water paints, especially when 
they are themselves protected sealing 
coats. Necessity using media low 
water permeability for top coats and 
employment cathodic protection meth- 
ods conjunction with paint systems 
are discussed. references.—BTR. 6571 


5.4.10, 7.7, 6.3.8, 5.2.1, 4.5.1 

Cable Sheath Corrosion and Preven- 
tion. Corrosion, No. 11, 
425-431 (1953) Nov. 

Two-thirds cable failures are at- 
tributable corrosion and mechanical 
damage. Replacement costs and service 
interruptions are considerations prime 
importance. Conservation limited 
metal resources additional reason 
for seeking improved methods pre- 
venting corrosion. 

While stray current corrosion has de- 
creased recent years, galvanic and 
concentration cell corrosion have multi- 
plied. Also, other causes corrosion, 


such microbiological action, Scoring 
de-icing means salts, electro. 
endosmosis, cement arc proofing and 
alternating current are receiving jp. 
creased attention. 

Cathodic protection, when used {or 
cable sheathing, serves primarily 
means for mitigating rather than com- 
pletely eliminating corrosion and its ap- 
plications are limited. the other hand 
suitable covering over the lead sheath 
offers dependable and more certain 
method protection for underground 
cables. 

Nearly twenty years service experi- 
ence without recorded case sheath 
corrosion have established the value 
thermosetting covering having 
free, homogeneous wall properly com- 
pounded neoprene. Recently adopted 
manufacturing methods have 
improved covering, more 
uniform wall thickness, greater density 
and freedom from laminations. 


5.4.10, 8.9.3 

Protective Coatings for Buried Pipe- 
Paper before Soc. Chem. 
Chem, Eng’g. Group, the 
Section Corrosion Group, 
Feb. 18, 1953. Chemistry and stry, No. 
19, 448-455 (1953) May Disc. No. 
568 (1953) June 

Recent developments the 
buried and submerged coal 
tar base and petroleum 
enamels. Properties, selection coat- 
ing materials, wrapping prep- 
aration the metal for coating primers 
for coating materials, 
enamel melters and melting operations, 
rolling rig type coating and wrapping 
equipment, line traveling and 
testing coatings are discussed, The 
continued use coal tar pitch and 
petroleum bitumen base eco- 
nomically supported the development 
cathodic protection second line 
defense against corrosion. 
tions, 6515 


5.5 Oil and Grease Coatings 


Preparation and Properties Greases. 
Papers before Nat. Lubricating Grease 
Ann. Mtg., Chicago, 1952. Oil Gas 
J., 51, No. 35, 54-56, 58, (1953) Jan. 

Papers include: “Additives for Greases,” 
“Silica Aerogel-Thickened Greases,” 
tinuous Method for 
Lithium Grease,” Baker and 
Joyner; “Performance 
extreme-pressure agents, oxidation in- 
hibitors, agents are 
among the additives used. 
tests and field performance indicate fu- 
greases. Slurry preparation and heating, 
blending temperature, and chilling below 
the critical milling temperature some 
the steps continuous manufacture 
lithium grease. Silicones, 
and polyethylene glycol-base are 
used under conditons where 
lubricants are not Illus rations. 
6159 
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New Products Distributed 
RANCE-KRACHY 


Measurable, Economical, 


experi. Simple Method Applying 
sheath 

fiber- 
com- 
adopted 
more 
density 
6591 


idustry, 


product having great coverage ability per 


will give continuous coating, 


forming definite bond with the surface 


PHASE 
INHIBITOR 
base Because its great penetrating 


ability, VEGO will penetrate through rust MORE EFFICIENT 


tal form bond, even embracin 


the rust, stop further action water and 
‘rations, 


air. SAVES COSTLY WRAPPING 
e 


VEGO provides one-coat application 


ase rust inhibitive new metal and “rust 
tight, VEGO will penetrate, embrace and 


make bond with base metal. Shell Development Co. Product 


will stay constant suspension. contains 
oil ment Company’s vapor phase inhibitor, packed 


which metered application assured. Kerpro 


MORE DEGREASING 
e 


Inquire now about VEGO Chemicals and save protection not dependent upon crystal evaporation 
yourself TIME, MONEY and MAN HOURS. protection sure and immediate. 
Jan. 


Dreher; 
ithetic 

Baker 
entives, 
cate fu- 
heating, 
below 


ALSO B-K COMPLETE LINE 
PIPELINE COATINGS AND PRIMERS 


BRANCE-KRACHY CO., INC. 


For full information, write, wire, teletype Box 1724, Houston, Texas 

roleum | Company Address_ | 
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5.5.3 

Corrosion Proofing. Rev. Sci. Instru- 
ments, 24, No. (1953) Jan. 

No-Rust FPR, petroleum base liquid 
developed for application freshly ma- 
chined metal surfaces where finish and 
tolerance must protected against the 
corrosive action perspiration during 
handling operations. may applied 
brass, cadmium, copper, magnesium, 
steel, and zinc dipping, spraying 
flooding. The liquid displaces water 
film preferential wetting, and removes 
cutting grinding compounds well 
perspiration residues. leaves thin 
colorless protective film which 
removed petroleum solvent when 
the part used, Manufactured 


Gulf Oil Co—INCO. 6139 


5.5.3 

New Liquid Stops Corrosion. Metal 
Finishing, 50, No. 100-101 (1952) Sept. 

Protection mild steel from corro- 
sion after cleaning achieved the 
application Kelite M-2. claimed 
superior petroleum oil used for 
the same purpose since affords cor- 
rosion inhibiting properties and elimi- 
nates the drying prior treat- 
ment. May applied immersion, 
spray brush.—INCO. 5968 


5.5.3 

Dewatering Fluids. Product Finishing, 
80-89 (1952) Oct. 

Describes and illustrates experiments 
show merits above for preventing 
corrosion removal water from 
metal surfaces. Diagrams equipment 
and presents industrial applications 
finishing processes for magnesium, cad- 
mium, chromium, copper, nickel, and 
steel 5976 


5.5.3, 5.4.5 

Rust Protection for Machined and 
Finished Parts. Canadian Metals, 16, No. 
22, (1953) June. 

Machined and finished surfaces are 
particularly prone corrosive attack 
during shipping, storage, 
periods. Re-machining costly and un- 
necessary proper precautions are 
taken. Use rust preventives such 
plastic, oil, thin film, types 
described. Selection proper type 
and consistency viscosity grade rep- 
resents compromise between ease 
application, the severity storage con- 
ditions, and ease 

6280 

Note the Protection Mild Steel 
No. 287-288 (1953) June. 

solution lanolin, white spirit 
light mineral oil, can used for effi- 
cient temporary protection the con- 
centration lanolin, either solvent, 
does not fall below 12.5% weight, 
0.006 oz. lanolin per sq. ft. (white spirit) 
and 0.004 oz. per sq. ft. (light mineral 
6628 


Navy Studies Anti-Corrosion Gels. 
Aviation Week, 58, No. 12, 
(1953) Mar. 23. 

Anti-corrosion compounds for stored 
aircraft engines are being tested. The 
new gel thixotropic, whereby the liquid 
turning into hard gel inside the engine 
breaks down when shaken stirred 
that reconverts liquid engine 
operation. Navy tests determine the 
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capability the compound prevent 
corrosion high temperatures under 
extended storage consisted applying 
200° 1020 stainless steel panels 
having finish similar engine cyl- 
inder surface. Navy seeking means 
improving the tests the specification, 
MIL-C-5545, that field conditions are 
more nearly 6358 


5.6.3, 5.8.2, 5.4.5 

Corrosion Inhibitor. Monsanto Chemi- 
cals Ltd. Sci. Instruments, 30, No. 
(1953). 

Sodium benzoate has been used suc- 
cessfully variety wrapping and 
coating materials, the necessary concen- 
tration varying 5%. The sugges- 
tion made that the inhibitor might 
incorporated protective film forming 
materials such latex rubber and 
6418 


5.6 Packaging 


5.6.1, 5.4.5, 6.4.4 

Storage and Packaging Problems. 
Research and Development 
Chem. Age (London), 68, No. 11768, 817- 
819 (1953). 

report given the present re- 
search into storage and packaging prob- 
lems, the use strippable vinyl plastic 
films, control condensation storage 
under reduced pressures, new protec- 
tive coating pretreatment for magnesium 
and vapor-phase 6263 


5.6.3 

Defeating Corrosion. BLack 
(Shell Oil Co.) (Shell 
Dev. Co.) Ordnance, 37, No. 198, 1052- 
1054 (1953) May-June. 

“VPI,” volatile corrosion inhibitor 
particularly advantageous during storage 
and shipping steel products, was pressed 
into service against industrial and mili- 
tary loss from corrosion. 
tests, steel specimens, humidity 
cabinets and outdoor exposure showed 
that samples protected with 
paper resisted corrosion. VPI provides 
protection under arctic, temperate and 
tropical storage conditions.—INCO. 

6221 


5.7 Treatment Medium 


5.7.4, 8.1.4 

Dehumidified Pipe Galleries. 
Chicago Bureau Eng. Heat- 
ing, Piping, Air Cond., 25, No. 73-78 
(1953) Feb. 

World’s largest water filtration plant 
also the driest. Dehumidifying equip- 
ment eliminated the usual rain-like at- 
mosphere pump room and filter gal- 
leries, checked equipment corrosion, 
rotting electrical wire 
paint and improved working conditions. 
Reduced painting requirements alone 
will amortize the dehumidifying equip- 
ment only years. 
INCO. 6650 


5.7.4 

Prevention Corrosion Dehydra- 
tion the Atmosphere. Werk- 
stoffe Korrosion, No. 2-4 (1953) 
Jan. 

Rusting machine parts and forma- 
tion mildew walls and ceilings are 
due excess moisture the 
surrounding air. Where large quantities 


vapor escape into the air 
surrounding equipment, the only solu- 
tion use air dehydratio 
plant. Enamelling machinery, ceilings 
walls only partial solution, 
theoretical principles air dehydration 
are discussed and practical application 
given, Introduction warm air and 
extraction moist air are always 
sary. Quantities and temperatures the 
incoming air, well the amount 
are regulated local 
conditions. Some numerical problems 
the calculation the individual values 
are solved the use i-x diagram 


for moist 6635 


5.7.9, 4.6.2, 7.6.4, 2.2.7 


Electrical Treatment Boiler 
rosion, No. 251-258 (1953) Aug. 

Two series tests are reported 
which hard makeup water used for 
small, low pressure steam boilers ex. 
amined determine the effect elec. 
trical treatment the water the 
formation scale and the 
boilers. One test involved boilers 
cially constructed they taken 
apart for examination which two 
one using direct and the other alternat- 
ing current, were applied two boilers 
while two other boilers fed un- 
treated water controls. The other test 
involved boilers commercial use 
which tests with and without electrical 
treatment devices were made. 
tion the sludge and scale 
volume, tenacity, and 
chemical analysis from both boilers te- 
ceiving electrically treated boilers 
not receiving electrically water 
showed wide differences the boil- 
ers. There was way, the authors con- 
cluded, which these could 
associated with electrical 


the 6096 


5.8 Inhibitors and Passivators 


5.8.1, 4.6.1 


Corrosion Inhibitors. before 
Soc. Chem, Ind., Corrosion Group 
Manchester Sect., Symp. 
Inhibitors, Mar. 27, 1953. Chemistry 
Industry, No. 22, 537-538; disc. 538-539 
(1953) May 30. 

Papers include: “The Inhibition 
Corrosion,” Evans; “Corrosion 
Wormwell; “The Action 
Certain Inhibitors Chloride Polluted 
Jones; “Inhibition Quinolines and 
Thioureas the Acid 
liday; “Corrosion Inhibitors for 
ene Glycol-Water Coolant for 
“Condensed Phosphates the 
ham and Ted.—INCO. 6289 


5.8.2, 3.2.2, 8.4.3 
Industry Probes Means Combating 
Hydrogen Attack Steel Refinery 
Oil Co. Oil Gas J., 1953, 100, June 
Sulfur, added ammonia 
was effective preventing 
attack refinery equipment. other 
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oxygen place polysul- 
erience with injection these chemicals 
and description permanent plant 
stallation are presented. 6267 


4.4.6 


$2, No. 152 (1953) May 11. 
77, new oil-soluble organic 
corrosion inhibitor, designed prevent 
corrosion and rust formation 
lines, tankcrs, This inhib- 
itor was developed for protection against 
acidic components found crude oils 
and was effective 
against caused the presence 
oxygen finished petroleum product. 
Dev. Tretolite 6603 


5.4.5 
Effect (Dicychlohexylamine Nitrite) 
Fette No. 233-237 (1953). 

lacquers ering plasticizers and 
resins, shown that the suscepti- 
nitrite vapor-phase corro- 


the resin and pigment. 
suitable choice these, satisfactory 


can maintained. also 
possible incorporate the inhibitor 
inhibiting 6485 


properties 


5.8.2, 5.8.3, 6.5 

Corrosion Inhibitors Neutral Aque- 
ous Solutions. Paper be- 
fore Soc. Chem. Ind., Corrosion Group 
Manchester Symp. Corrosion In- 
hibitors, Mar. 27, 1953. Chemistry In- 
dustry, No. 23, 556-560 (1953) June 

Work corrosion inhibitors the 
Chem. Res. Lab. reviewed. Investiga- 
tions demonstrated the value sodium 
benzoate and sodium salts other or- 
ganic acids corrosion inhibitors for 
mild steel. the correct choice in- 
cast iron soldered joints zinc can 
protected. Fundamental investigations 
are still progress, employing electrode- 
potential and radioactive 
niques. Results suggest that benzoate 
more loosely held the metal surface 
than chromate, explaining the tend- 
ency corrosion spread out evenly 
protection fails benzoate solutions. 
Conclusions are drawn regarding the 
mechanism corrosion 


5.8.2, 4.6.1, 1.3 
Condensed Phosphates the Treat- 
ment Corrosive Waters. Par- 
HAM AND Chemistry and In- 
dustry, No. 26, 628-631 27. 
These condensed phosphates include 
Pyro- and metaphosphates with wide 
range glassy materials covered 
the term polyphosphates. The glassy 
phosphates are used for various anti- 
corrosive purposes including treatment 
boiler feed water, prevention sepa- 
ration calcium carbonate, prevention 
corrosion galvanized soft-water 
tanks, etc. This paper very useful 
summary with bibliography.—BNF. 
6448 


5.8.3, 2.3.9 
Nature the Film Formed 
assivation Iron With Solution 


Sodium Phosphate. Pryor, 
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Soc., 99, 542-545 (1952) Dec.; 
Res. News, No. (1952). 

Films formed during passivation 
iron solutions sodium orthophos- 
phate containing dissolved air have been 
shown contain some ferric phosphate 
phosphate decreases with rise 
constant phosphate content, being 
about half great 0.1 NasPO, 
(pH surface pretreatment in- 
volving destruction the original air 
formed oxide film dipping acid 
results high phosphate contents com- 
pared with surface treatments involving 
abrasion similar values. The equi- 
librium thickness also formed 
during passivation similar that re- 
sulting from exposure iron dry air. 
Weights ferric phosphate present 
films formed the passivation iron 
0.1M solutions disodium and tri- 
sodium phosphate were determined us- 
ing radioactive tracer, and the thickness 
oxide was estimated electro- 
chemical method. 5934 


3.2.3 

Metal Surface Phenomena. 
Paper before ASM, 33rd Nat. 
Metal Congr. Exposition, Detroit, 
Oct. 13-19, 1951. Metal Interfaces (Am. 
Soc. Metals), 1952, 312-335. Official Digest 
Federation Paint Varnish Production 
Clubs, No. 333, 650-670 (1952). 

Valence forces the surface 
metal lead state tension the 
surface atoms and account for adsorbed 
films substances bonded the metal 
surface varying degrees. Adsorbed 
layers account major part for friction 
and lubrication phenomena (rate wear), 
catalytic activity, passivity and corrosion 
resistance, particularly the transition 
metals. With especially strong bonding 
between adsorbate and metal, surface 
valence forces and the 
metal surface relatively inert chemi- 
cally (becomes passive). The transition 
metals are active catalytically for many 
reactions, and are themselves passive, 
constitute the major components 
passive alloys like the stainless steels 
and related corrosion resistant alloys 
such the Hastelloys, Stellites, Monels 
and Inconels. rapid change passive 
properties expected solid solution 
metals. Copper-nickel series are good 
example. Tables, graphs and refer- 


ences are included—INCO. 6197 


5.9 Surface Treatment 


5.9.1 

Report Surface Preparation 
Steels for Organic and Other Protective 
Coatings, G—Surface Preparation 
for Organic Coatings. (Second Interim 
Report). Corrosion, No. 173-185 
(1953) May. 

This report describes many mechani- 
cal and chemical surface preparation 
processes, conditions and pretreatments 
for organic and other coatings that have 
been used commercially greater 
lesser extent. Also outlined are good 
surface preparation practices for galva- 
nized surfaces, maintenance and repair 
conditioning surfaces and coatings 
well the assembly dissimilar metals. 


6067 


5.9.1, 5.4.5 
The Surface Treatment Ferrous 


Sheet Metal Inds., 29, No. 306, 931-940 
(1952). 

The time lag between metal prepara- 
tion and painting should short 
possible. All surface roughening meth- 
ods which activate the metal surface 
also tend accelerate the rate cor- 
rosion and dirt settlement and again 
necessitte the prompt application the 
organic finish. While they may have 
some detergent action, the use pro- 
pripetary processing solutions, including 
those which convert the metal surface, 
does not necessarily preclude the prior 
cleaning the metal. The complete 
success these treatments often de- 
pendent the observance the man- 
ufacturer’s stated recommendations con- 
cerning the initial concentration and the 
maintenance the solution within cer- 
tain limits compensate for drag-out 
losses, important consideration 
conveyorised flow production lines where 
this factor may Detergent con- 
centration indicators are marketed for 
use with alkaline cleaning solutions 
ensure correct solution concentration. 
Other important considerations are the 
correct bath temperature together with 
adequate after rinsing and drying 
remove all traces reactive liquids, 
which latter connection rinsing tanks 
may need provided with con- 
stant overflow system avoid contam- 
ination and thereby ensure absolute 
cleanliness, Certain alkaline treatments 
require acidulated rinse ensure 
neutralization, and vice versa. With 
some types pretreatments special at- 
tention also necessary for articles 
having seams, crevices, joints, 
which the solution may trapped, and 
this connection the particular nature 
the work may well dictate the type 
pretreatment. Another example the 
work dictating the method pretreat- 
ment provided articles having pro- 
truding threads machined close 
tolerance, which facts may well rule out 
the use otherwise suitable pretreat- 
ments. The avoidance 
dling the cleaned and prepared surface 
often overlooked; recommended treat- 
ments for the removal salts deposited 
from perspiration include the use al- 
cohol often with the addition water. 
Metal pretreatments often produce 
somewhat porous surface which, from 
painting standpoint, requires necessary 
building achieve full gloss finish. 
general, surface conversion 
ments are not removed impaired 
when reject painted articles are cleaned 
off any non-abrasive methods. The 
practical value any the processing 
solutions enhanced suitable organic 
finishes, particularly primers possessing 
inhibition properties and high adhesive 
value the metal/paint interface. The 
newest development incorporating 
phosphoric-acid etchant specially 
formulated primer may well 
standing contribution towards more effi- 
cient metal 5868 


5.9.1, 5.4.5 

Painting Materials and Methods. Parts 
and Brown. Pract. Engr., 27; 
Nos. 677 678; 230-232, 266-268 (1953) 
Mar. Mar, 13. 

Part The first part this article 
deals with methods cleaning metals 
preparation for painting i.e. grit blast- 
ing, wire brushing, barrel tumbling, solvent 
and alkaline degreasing, and pickling. 
recommended commercial 
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alkaline cleaners with notes 
suppliers, uses and operating conditons. 
Part II. The article continues with ad- 
vice the pretreatments used 
before painting aluminum, brass, iron 
and steel, magnesium, nickel and zinc. 
Phosphating, chromating weathering 
are recommended for zinc surfaces. The 
instaliment concludes with description 
the different flinds paints, lacquers 
and enamels and their main uses.— 


ZDA. 6217 
5.9.2, 3.2.2, 3.2.3, 5.8.3 

Pickling Preparation for Surface 
Treatment. (In German). 


Metalloberflache, No. 10, A152-158 
(1952). 

The author describes experiments 
investigate the surface roughening, ad- 
sorption hydrogen, and formation 
surface films, which occur during the 
pickling metal surfaces. For surface 
roughness, the Forster-Leitz method 
measuring 
was used, because gives ‘profile pic- 
ture’ the surface. mm. thick steel 
which had been rolled 
treatment, was used. series pictures 
given showing the progressive rough- 
ening (etching effect) due attack 
acid pickling with sulfuric and with 
hydrochloric acid. The extent the at- 
tack increases with rise pickling tem- 
perature, increase pickling time, and 
increase acid concentration, The ef- 
fect inhibiting agents added the 
pickling acid was studied. The protec- 
tive action was marked, but results were 
not accordance with Machu’s theory 
that the inhibiting substances were ad- 
sorbed the metal surface. electro- 
lytic pickling the results can varied 
alternating the current density the 
metal surface. Pickling baths used were 
10% sulfuric acid, 15% hydrochloric acid 
and fused sodium nitrite. The rate 
attack increased more rapidly with in- 
creasing current density when hydro- 
chloric acid was used than with sulfuric 
acid. Graphs are given showing the 
amounts hydrogen liberated during 
acid pickling different temperatures 
and concentrations. The hydrogen which 
not liberated adsorbed and renders 
the metal brittle. higher tempera- 
tures the proportion adsorbed lib- 
erated hydrogen increases. The rate 
formation scale deposits steels 
different compositions and the rate 
solution these scales when the steels 


were used anodes were also studied. 
—EL. 5863 


5.9.2, 6.2.5, 5.8.2 

Contribution the Study Pickling 
the Stainless Steels. SCHEEP- 
WINANDY AND DALLEMAGNE. 
Rev. met., 50, 49-56 (1953) Jan. 

Study composition oxide films 
18-8. Experiments relate pickling 
hydrofluoric 
chloric acid; hydrofluoric acid/ferric sul- 
fate; and solutions which hydrofluoric 
acid was replaced less expensive acids 
(sulfuric acid hydrochloric acid). Advan- 
tages ferric-sulfate solutions against 
hydrofluoric 
acid and note effects various in- 
hibitors which urea only was effica- 
cious are included. 6225 


5.9.3 

Remington Rand Clean Metals 
Ultrasonic Method. Am. Metal Market, 
60, No. 63, (1953) April 


The Detrex Corporation Detroit, 


Michigan, U.S.A., has developed prac- 
tical method cleaning using ultra- 
sonic waves. The “soniclean process” 
uses transducer element which 
curved ceramic piece resembling six- 
inch long pipe, cut half along the 
longitudinal axis. The ceramic pieces, 
which can connected series and 
arranged desired, are designed 
offer focusing and flexibility properties. 
the process, electrical energy trans- 
mitted the ceramic transducer, con- 
verted into sound energy, and projected 
430,000 cycles per second. The solvent 
currently being used trichlorethylene. 
potential only volts required, 
thus the ceramic transducers can 
safely immersed directly the solvent. 
Material cleaned placed the 
solvent, directly the path the 
greatest focal intensity the ultrasonic 
bulence created, resulting deep 
and penetrating cleaning action that re- 
moves almost instantaneously, all dirt, 
grease, chips and microscopic particles 
soil from even the most intricately 
designed and close-fitting parts. Because 
the design the ceramic transducer, 
the sound waves converge straight 
First commercial equipment using the 
new process has been purchased the 
Electric Shaver division Remington 
Rand, Inc., Bridgeport, Conn. will 
permit the precision cleaning shaver 
heads rate much greater than com- 
parable cleaning 


5.9.4, 1.6 

Phosphating—in Principle and Prac- 
tice. Book. 1953, pp. Published 
Imperial Chemical Industries Ltd., Lon- 
don. Ind. Finishing, No. 56, 468-490 
(1953) Feb. 

full report the conference con- 
January 14th, 1953. Two papers were 
presented: one plant for phosphating 
metals, Putnam and the other 
the performance and control phos- 
phating processes, Brown. 
Though solutions various composi- 
tions are mentioned, there direct 
reference specific proprietary brands. 
The discussions that followed the papers 
are also reported.—ZDA. 6369 


5.9.4 

Phosphate Coatings. Chem. Eng., 60, 
No. 236 (1953) Jan. 

Five new products said fill every 
phosphating requirement are Turcoat 
3540 for iron, steel zinc bond for 
paint metal drawing, Turcoat 3520 
for iron steel foundation for oil, 
paint other organic finishes, Turcoat 
3420 clean and passivate iron and 
steel one operation improving paint 
adhesion. Turcoat 3557 for phosphate 
anti-friction coating for iron 
moving parts, and Turcoat 3560 for 
chemical coating terneplate and other 
difficult-to-coat non-ferrous metals. These 
are applied paint dip and are 
deposited processes. The 
coatings are nonconducting 
ant moisture and chemical changes.— 
INCO. 6050 


5.9.4, 5.4.5 

Pretreatment Specifications. Steel 
Structures Painting Council, 4400 Fifth 
Ave., Pittsburgh 13, Pa. March, 1953, 
four 8-page pamphlets. 


Four pamphlets, each which rec- 


ENGINEERS 


Vol. 


ommends approved treatment for 
treating structural steel surfaces, First 
specification, Wetting Oil Treatment, 
defines wetting oils 
that oxidize and air-dry form 
water insoluble, protective Wetting 
Oil Treatment method initially 
saturating the surface layer rusty and 
scaled steel with wetting oil that 
compatible with the priming paint, 
improving the adhesion perform. 
ance the paint system applied 
This pretreatment does not, 
take the place coat paint 
inate the necessity surface prepara. 
tion. Pretreatment No. Cold Phos. 
phate Surface Treatment, method 
converting the surface steel 
soluble salts phosphoric acid for the 
purpose inhibiting corrosion and im. 
proving the adhesion and performance 
paints applied. No. Zinc 
Chromate-Vinyl Butyral 
times referred wash isa 
treatment specified for metals which 
acts with the metal and the same time 
forms protective vinyl film 
inhibitive pigment prevent 
two components which are to- 
gether just prior use. The con- 
tains alcohol solution polyvinyl 
butyral resin pigmented with zinc 


chromate. The diluent alco- 
hol solution phosphoric acid which 
reacts with the vinyl resin, the pigment 


and the steel. The fourth prcireatment, 
Hot Phosphate Surface 
ers the procedure required for the hot 
phosphate surface conversion struc- 
tural steel surfaces prior 
This gives high method 
converting the surface steel toa 
heavy crystalline layer salts 
phosphoric acid for the purpose 
inhibiting corrosion and improving the 
adhesion and performance paints 
applied. 6165 


5.9.4, 6.2.2 

Electron-Micrograph 
Oxide Films Electropolished 
Can. Chem., 31, No. 237-241 (1953) 
March. 


electron micrographic study was 
made iron surfaces subjected elec- 
tropolishing. was found that although 
electropolishing produces relatively 
smooth surface, the iron covered with 
film. The strengthening this film 
oxidation and its disruption reduction 
with hydrogen was followed. The 
assumed oxide and its thickness 
was estimated approximately 
Angstrom units. The effect reduction 
the film surface area and thus 
initial oxidation rates the reduced 
specimen was considered. Photographs 
6276 


5.9.4, 6.2.5, 3.4.6, 3.6.6 
The Corrosion Nitrided Stainless 
Steels Degassed and Oxygenated 


No. BMI-742, May, 1952. 
The corrosion resistance nitrided 
17-4PH and nitrided 322 stainless 
steels uncoupled and ith 
ous materials, was studied legassed 
and oxygenated water 
ture, 200°F, and 500°F. The coupling 
materials included Haynes 25, 
Stellite Stellite 21, Type stainless 
romium- 


graphite, and Graphitar 14. 
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Report 


nitrided 
empera- 
tellite 


New TYPE “Z” WmSEAL 
CASING BUSHING 
Thick, tough synthetic rubber ring 
anchored plastic-covered, aircraft- 
cable clamps. 
short-proof seal end casing 


weight pipe and back- NOT 
fill. Replaces Insulator casing 
end casing 


DO-NUT BUSHING 
hick, synthetic rubber ring 
grip the 
when hammered into 


and 


features devices illustrated 


page are covered Patents 
Patents Pending 


manufacturer who renders 


insure nstallations. 


center 


and SPACERS 


New TYPE “BT” CONCENTRIC- 


SUPPORT INSULATOR 


Completely insulated steel band 
with only one joint opened 
wide for installation. Hard rubber 
skids support pipe center cas- 
ing. Assembly clamped 
covered aircraft cables. 


New CENTERING New STYLE 

CRADLE THINSULATOR 
massive Con- Similar Insulator 
centric-Support Insulator. except with steel skids 
Simply slide throughout. Excellent for 
casing end carry soft coatings but does 


pipe 


STYLE THINSULATOR 
Thin Insulator with rubber- 
lined steel band for 10” and 
smaller pipe casing only 
larger. Welded 
skids bottom only where 
joint bolted. 


BOX 4038 
TULSA OKLAHOMA 


for 
First 
ting oils 
FOR DISTRIBUTION AND GATHERING LINES 
THE PIG WITH THE POKE 


plated 17-4PH coupled Haynes 
was also tested. All uncoupled specimens 
exhibited satisfactory corrosion resist- 
ance 500° water after month’s 
posure. room temperature 200°F., 
all uncoupled materials, with the excep- 
tion the nitrided 17-4PH and 322W 
alloys, showed satisfactory resistance. 
These two materials had patches 
loose rust, the samples exposed de- 
gassed water appearing less rusted than 
those exposed oxygenated water. 
the couple tests, the nitrided member 
each couple exhigited some rusting after 
days room temperature days 
200°F. Both members the majority 
couples exhibited staining and buildup 
rust along the periphery the con- 
tact area. However, the rust 
appeared result from the rusting 
only the nitrided member. The most 
severe rusting and buildup occurred 
200°F. oxygenated water. general, 
ground nitrided samples coupled with 
the various materials exhibited about 
the same corrosion behavior did the 
as-nitrided couples. After two weeks 
one month degassed and oxygenated 
water 500°F., none the materials 
the couple test exhibited any red rust. 
Little buildup along the perimeter 
the contact area was noted the 
Stellite materials coupled with the as- 
nitrided samples the 17-4PH and 
322W alloys. Pitting was observed 
both the degassed and oxygenated wa- 
ter couples, general, corrosion was 
less severe 500°F. than either room 
temperature 200°F. the material 
combinations tested, only the chromium- 
plated 17-4PH Haynes exhibited 
what could construed satisfactory 
corrosion properties oxygenated and 
degassed water the three test tem- 
6166 


5.11 
Corrosion 


5.11, 3.5.8, 4.4.7 


Corrosion Factors Design and Lub- 
rication, Inco. Product Eng., 
23, No. 10, 142-147 (1952) Oct. 


Study the design and lubrication 
factors contributing corrosion 
metals. Presence crevices, velocity 
and turbulence the corrosive liquid, 
galvanic couples, active-passive surfaces, 
fretting corrosion and lubricants are 
discussed. Table shows the results 
fretting corrosion investigation using 
5978 


MATERIALS 
CONSTRUCTION 


6.2 Ferrous Metals and Alloys 


6.2.2. 

Evolution Engineering and High- 
Strength Irons. Foundry 
Trade J., 94, 41-45 (1953) Jan. 

Discusses mechanical 
unalloyed gray irons and alloyed cast 
irons; methods heat-treatment; cast 
irons with spheroidal graphite; corro- 
sion-resisting and special-duty cast iron; 
BTR. 6224 


160a 
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6.2.2, 6.3.19, 5.8.2, 4.3.2, 6.3.2 

Corrosion Inhibition Acid Solution. 
New York Univ. June, 1953, 
pp. 

Cylinders iron, zinc and cadmium 
were rotated highly corrosive solu- 
tion acid containing nitrate ion 
depolarizer. Three kinds inhibitors 
were added the solution: dichromate 
ion plus complexing chelating agents 
for metal ions, wetting emulsifying 
agent which strongly adsorbed and 
reagent which forms very insoluble 
precipitate with ferrous and ferric ions. 
Measurements the effectiveness 
these inhibitors are 6611 


6.2.2, 3.2.3, 3.8.4 

Study the Mechanism the Oxi- 
dation Binary Alloys Iron-Chro- 
mium Elevated Temperatures. JEAN 
Compt. rend., 236, 85-87 (1953) 
Jan. (Translated Mary Lee, 
pp, AEC-TR-2013; CF-53-3-48). 

The oxidation air iron-chromium 
alloys containing 2.6, 7.5, 18.0, 23.0 and 
30% chromium was studied subject- 
ing them 800 and 1250° temperatures 
and examining the oxides means 
x-ray diffraction and micrography. From 
these studies composition diagram has 
been made and, from previous studies 
the solid-state reactions between iron 
oxides and chromic oxide, the mecha- 
nism the oxidation the alloys 
suggested.—NSA. 6629 


6.2.2, 5.8.3, 3.8.3 

The Inhibition the Corrosion 
Iron Some Anodic Inhibitors. 
Pryor AND Paper before Elec- 
trochemical Soc., Montreal Mtg., Oct. 26- 
30, 1952. Electrochem. Soc., 100, No. 
203-215 (1953) May. 

Research determine whether one 
mechanism inhibition could ad- 
vanced explain the passivation iron 
anodic inhibitors. Inhibitors investi- 
gated were sodium acetate, benzoate, 
silicate, carbonate, tungstate and molyb- 
date and sodium chromate, nitrite, hy- 
droxide and phosphate. The iron (0.052% 
carbon, trace silicon, sulfur, 
0.028% phosphorus, 0.20% manganese, 
0.04% nickel, chromium and copper not 
determinable) used was the form 
annealed sheet. Solutions sodium 
acetate, benzoate, carbonate, hydroxide, 
orthophosphate and silicate passivate 
iron only the presence dissolved 
air. the solutions are deaerated, they 
attack iron slowly. postulated that 
oxygen dissolved solution respon- 
sible for passivity virtue its heter- 
ogeneous reaction with surface iron 
atoms form thin, self-repairing film 
200 thick. Oxidizing in- 
hibitors assist the formation the 
passivity films acting film repair- 
ing agents discontinuities present dur- 
ing the early stages film formation. 


6523 
6.2.3, 3.2.3 
The Oxidation Iron Around 200°C. 
AND Nurse. Proc. Roy. Soc., 
Ser. 216, 375-397 (1953) Feb. 10. 
Phenomena associated with critical 
temperature about 200° oxida- 
tion mild steel sheet air were in- 
vestigated gravimetric, microchemi- 
cal and electron-diffraction methods. The 
physical chemistry the oxide films 
discussed detail. Graphs and tables. 
6618 


6.2.2, 3.8.3 

Iron Passivation Nitric Acid, 
Soc., 100, No. 106C (1953) 

Experiments measure the thickness 
the layer removed from iron film 
the process passivation concen- 
trated nitric acid were carried out, Re. 
the findings Gatos 
and Uhlig. Cold rolled and 
steel were also used the investigation 
6233 


6.2.4, 3.7.2, 6.2.3 

Corrosion Resistance High-Strength 
Composition and Environment. 
(1953) Aug. 

The corrosion resistances several 
high-strength low-alloy steels 
atmospheres, natural waters and 
soil are compared with those 
tural copper steel and structural carbon 
steel the same The 
effects the many variables 
ence the corrosion these the 
different media are fully 
references. 


Corrosion Forum... Stainless Steels, 
290+, 300+, 302+, 262+, 260+ 
(1953) April, May, June, July, 
gust. 

Series stainless steels wiih empha- 
sis those factors which all 
the common types. Chart data corro- 
sion resistance for 18-8 grades, the 
molybdenum-bearing grades, several 
straight chromium grades 
AISI standard and 
types, chemical ranges limits 
stainless steels are 
tabulated. Physical and 
ties well applications various 
stainless steels are included. Tables— 


INCO. 6243 


6.2.5, 3.7.2, 4.3.2, 4.4.2 

Studies the Corrosion Resistant 
Property 18-8 Stainless Steel. 
Japan Inst. Metals, 17, No. 25-27 (1953) 
Jan. 

The authors investigated 
sion-resistant property 18-8 stainless 
steel containing tungsten, molybdenum 
copper against hydrochloric acid, 
furic acid and acetic acid. The results 
obtained are follows: The corrosion 
resistant property against sulfuric acid 
and hydrochloric acid improved when 
tungsten molybdenum contents 
increased; molybdenum more effective 
than tungsten. The corrosion resistant 
property against hydrochloric acid 
improved adding copper, 
against sulfuric acid decreased. 
tungsten, molybdenum copper added 
the 18-8 stainless steel, the 
resistant property against nitric acid 
and acetic acid excellent that the 
steel not attacked those 
—JSPS. 6135 


6.2.5, 4.3.2, 3.2.2 

Some Factors Affecting the 
Austenitic Chromium-Nickel Steels 
Attack Hot Concentrated Nitric Acid. 
Steel Inst., 171, Pt. 354-358 Aug 

Factors which influence the 
normally heat-treated 18% 
boiling 70% nitric acid are 
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June, 1954 


The presence intercrystalline penetra- 
tion characteristic under these condi- 
tions, even with steels effectively stabilized 
carbide precipitation 
effects, Development shallow net- 
work intercrystalline penetration con- 
tributes initial increase rate 
structures make this effect more serious. 
Purity acid also influences rate 
attack. Small additions several acid 
radicals were made, and these hydro- 
acid proved most damaging. 
greater effect was produced metallic 
contamination from dissolved steel, and 
the main due the chro- 
mium conten! the solution. This effect 
metallic contamination falls off rap- 
with reduction acid strength, and 
practice probably not serious below 
60% nitric acid. Tables, graphs 
aphs.—INCO. 5914 


6.2.5, 3.2.3, 2.3.7 

Investigation Intergranular Ox- 
idation Stainless Steel; Quarterly 


Research Univ. Mich. 1953, 
June. pp. 
100 hours duration 


steel have been carried out 
res 1600, 1700, 1800 and 
1900° air flow fpm and 
penetration measurements were made 
these specimens. Intergranular pene- 
tration varied depth from 
general, depth penetration and its stand- 
ard deviation increase with increasing 
oxidation temperature. discussion 
metallographic appearances the pene- 
trating material different tempera- 
tures, particularly 1800° given. 
Equipment and procedures used the 
investigation are 6493 


at tempera 


6.2.5, 3.2.3, 3.8.3 


Amount Oxygen the Surface 
Passive Stainless Steel. UHLIG AND 
ical Soc., Montreal Mtg., Oct. 26-30, 1952. 
Electrochem. Soc., 100, No. 216-221 
(1953) May. 

The amount oxygen the surface 
18-8 (0.045% carbon, 18.50% chromium, 
9.43% nickel) was obtained pickling 
the alloy with hydrochloric acid-sulfuric 
acid, washing with nitrogen-saturated 
water, then exposing the metal water 
known dissolved oxygen content. The 
decrease dissolved oxygen for defi- 
nite period exposure was measure 
the oxygen taken the 18-8 
surface. Take-up oxygen was rapid 
the first few minutes, then proceeded 
slowly, reaching maximum, after hr., 
1.1 microgram/apparent cm? metal 
The alloy attained maximum 
water. The maximum amount oxygen 
passive 18-8 based so-called true 
surface area 0.27 pro- 
posed that oxide films previously isolated 
stainless steels several investi- 
were produced reaction the 
with the metal, the re- 
action being induced polishing and 
abrading, presence halogen ions and 
Such oxide films are 


6525 


CORROSION ABSTRACTS 


6.2.5, 6.2.4 

Developments Alloy Steels; Re- 
view Recent Progress. Met- 
allurgia, 47, 3-8 (1953) Jan. 

Places main emphasis field cor- 
rosion and heat resisting steels. Refer- 
steels and use rare earths alloying 
elements. Also includes niobium steels, 
corrosion resistance and intergranular 
corrosion stainless steels. Tables, dia- 
grams, photographs. references.— 
BTR. 6562 


6.2.5 

17% Chromium Stainless Steel. Ma- 
chine Design, 25, 118-122 (1953) June. 

Shows that the above effective 
replacement for nickel-bearing stainless 
steel. Corrosion resistance, mechanical 
properties, performance low and high 
temperatures, magnetic properties, weld- 
ability, weld design, brazing, soldering, 
stamping, drawing, forming, spinning, 
machining finish. Photo- 
graphs, 6375 


Corrosion Cracking Martensitic 
Stainless Steel. Durkin. General 
Electric Co. Metal Progress, 64, No. 
72-75 (1953) July. 

Cracking 12% chromium stainless 
steel apparently the result hydrogen 
embrittlement and not stress-corro- 
sion such, Embrittlement results from 
surface corrosion that releases hydrogen 
then diffuses into deformed metal 
structures. these cracking failures 
were the result stress, ductility could 
not recovered the mild and simple 
treatment immersion hot water. 
Embrittled steel can relieved heat- 
ing water heating tempera- 
tures 500° This will prevent 
cracking, but does not eliminate suscepti- 
bility future embrittlement. Results 
stress tests Type 410 caustic 
soda, cold and boiling concentrated hy- 
drochloric acid and solution 
hydrochloric acid and selenium dioxide 
are illustrated and discussed. 
tions, references.—I NCO. 6394 


6.2.5 

Corrosion Fontana. Ind. and 
Eng. Chem., 45, No. 91A-92A, 94A 
(1953) July. 

Corrosion Durimet and Car- 
temperature summarized chart 
form, and compared with 18-8S. These 
materials exhibit excellent corrosion re- 
sistance about 100° and also 
boiling acids about 50% strength. 
Composition, including nickel content 
and mechanical properties, which are 
essentially the same the austenitic 
stainless steels such 18-8S are tabu- 


6398 


6.2.5, 5.8.2, 5.8.3, 4.3.2 

The Influence Potassium Dichro- 
mate Stainless Steel Deaerated 
istry and Industry, No. 17, 408-409 (1953) 
April 25. 

Present studies established that potas- 
sium dichromate passivates austenitic 
18/8 chromium-nickel stainless steel 
sulfuric acid the complete absence 
oxygen, provided the dichromate ex- 
gested that the mechanism dichromate 
inhibition involves direct oxidation 
the surface the stainless steel. refer- 


6415 


Metals and 


6.3.6 

New Alloy. Battelle Tech. Rev., No. 
(1953) April; Chem. Eng. News, 31, 
No. 14, 1416 (1953) April 

New copper-base alloy, Alloy 114, 
and Fisher, Battelle, replace the 
scarce and expensive beryllium-copper 
alloys for some uses contains 10% 
nickel, 1.5% silicon, and aluminum. 
has good electrical conductivity, high 
corrosion resistance and 
ness. Cost the new alloy expected 
less than that the copper-beryllium 
alloys when manufacture mass- 
production basis. pound beryllium 
metal currently priced $71.50 
compared prices below $1.00 for the 
substitute alloy materials, nickel, silicon, 
and aluminum.—INCO. 6252 


6.3.6, 

the Improvement Imitation 
Gold. the Tarnish-Resistant Proper- 
ties Copper Alloys. OKAMURA AND 
Kimura, Japan Inst. Metals, 17, No. 
153-156 (1953) Mar. 

The imitation gold, which has been 
investigated the authors, has the de- 
fect tarnishing perspiration 
practical use. The present investigation 
has been carried out 
ant properties copper alloys meas- 
urement the tarnishing rate and 
observation the colors produced 
tarnishing, using salt, lactic acid, urea 
and sodium sulfide experimental re- 
agents. binary copper alloys, the 
tarnish-resistnace salt improved 
adding zinc; against lactic acid nickel 
and silver are effective, and phase 
alloy the copper-zinc system also 
good. remarkable effects are obtained 
particularly the case sodium sul- 
fide, nevertheless interest that the 
tarnish-resistant property improved 
nickel, spite its weakness against 
sulfide. The tarnishing urea negli- 
gible. Oxide films, produced selective 
oxidation aluminum-copper alloys, are 
highly protective against 


JSPS. 6149 
6.3.6, 3.5.9 
Picturesque “Whisker” Growth 


als, No. 20, 186-187 (1953). 

letter. Whisker growth 
observed copper maintained 200 
above earth and slowly heated 850°C, 
held for hours and slowly cooled 
atmosphere changing from air 
mixture nitrogen, carbon monoxide, 
carbon dioxide, methane and hydrogen. 
The whiskers vary diameter from 0.01 
0.001 cm, are polycrystalline, have 
the same lattice spacing the block and 
have parallel grooves running along 
their length, reminiscent extrusions. 
tentatively suggested that they may 
forced out the pressure steam 
generated within the lump. However, 
the association with potential above 
earth and their occurrence largely the 
corners lumps, suggest connection 
with electrical discharges—MA. 6638 


6.3.6, 2.2.2, 2.2.7, 4.2.5, 4.6.11 
The Corrosion Beryllium Copper 
Strip Sea Water and Marine Atmos- 
pheres. Am. Soc. Testing 
Materials, Preprint No. 71, 1953, pp. 


7 
i 
| 
| 
| 


and copper-2.7% cobalt-0.5% beryllium 
alloys were exposed marine atmos- 
phere (80 ft. and 800 ft. from the sea) 
and were immersed the sea quiet 
conditions and water flowing ft./ 
sec, for periods two years. Rotat- 
ing disc and jet impingement tests were 
carried out and electrode potentials and 
polarization curves measured. Copper- 
beryllium was somewhat more resistant 
the atmosphere than P.D.O. copper 
phosphor bronze. immersed con- 
ditions was general equal to, 
slightly better than, copper Admiralty 
brass and inferior phosphor bronze 
70/30 (0.4% iron) copper-nickel.—- 
BNF. 6641 


6.3.6, 1.3 

Copper and Copper Alloys: Survey 
Technical Progress During 1952. 
Voce. Metallurgia, 47, 9-17 (1953) Jan. 

Covers production, foundry practice 
fabrication, finishing and plating, prop- 
erties and applications, corrosion and 
protection, joining, physical metallurgy, 
powder metallurgy, analysis and testing. 
205 references.—BTR. 6646 


6.3.6 

Corrosion Resistance Beryllium 
No. 10, 359-371 (1953) Oct. 

Available data are presented the 
resistance offered beryllium copper 
corrosion various media including 
fresh and salt water, acids, alkalies and 
liquid metals. Attack various atmos- 
pheres considered and the resulting 
corrosion products are described. The 
possible role internal oxidation 
sub-scale formation also discussed. 
Other forms covered include galvanic 
corrosion, cavitation erosion, stress-cor- 
rosion and corrosion fatigue. The effect 
corrosion the processing beryl- 
lium copper products noted, while 
typical applications where corrosion may 
present problem are briefly reviewed. 

6621 


6.3.6, 2.3.7, 3.5.8, 3.4.8 

Stress-Corrosion Special Copper 
Allovs. Sheet Metal Inds., 
30, No. 45-55 (1953) Jan. 

Electrolytic copper and thirteen cop- 
per alloys, including 14.7% zinc alloy, 
silicon brass, tin brass, six alumi- 
num-manganese brasses, two aluminum 
bronzes, tin bronze, and beryllium 
bronze were tested for stress-corrosion 
susceptibility soaking the test pieces 
ammonia water above room tempera- 
ture. The highest degree attack was 
obtained dissolving copper the 
ammonia solution prior testing 
obtain high concentration cupri- 
tetramine ions. Although these condi- 
tions never occur practice this test 
has the advantage that the conditions 
governing corrosion can accurately 
determined and the same time are 
independent the dimensions the 
test piece and the quantity liquid em- 
ployed. The ratio between the life 
specimen exposed ammonia solutions 
with and without copper additions 
ranges from 1:8 1:10. smaller quan- 
tities liquid and bigger specimens are 
used, this ratio should lower. Sam- 
ples the form tensile test pieces 
meet the requirements well-defined 
tensile stresses and large evenly ex- 
posed surfaces necessary for comparable 
stress-corrosion testing. 

Only one the thirteen alloys, 
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tin-bronze, was invulnerable, even 
high stresses. The aluminum bronzes 
were slightly vulnerable. Alloys exhibit- 
ing partial but devoid 
arsenic, should used with certain 
reservations. Aluminum brasses contain- 
ing arsenic are highly vulnerable. 


Because all test alloys were cold- 
worked some extent, the results ob- 
tained apply only this condition and 
would probably different for annealed 
alloys. With the exception the aged 
beryllium bronze, all alloys examined 
were homogeneous solid solutions. The 
occurrence both transcrystalline and 
intercrystalline cracks explained 
follows: Localized attack starts lat- 
tice dislocations surrounded stress 
field which the solubility the atoms 
increased. Where the crystals have 
suffered deformation, the dislocations 
are confined the grain boundaries 
that intercrystalline cracking occurs. 
Cold-work displaces the dislocations, 
and they become blocked the mosaic 
pattern traverse the crystals and thus 
give rise transcrystalline cracks 
(B-brass). These dislocations are as- 
sumed not only increase local stresses 
but also change the concentration 
alloying elements, which ultimately de- 
termine the path the crack. Such 
changes are absent pure copper and 
consequently stress corrosion occurs. 
—PDA. 6435 

High-Temperature Oxidation Charac- 
teristics Group Oxidation-Re- 
sistant Copper-Base Alloys. 
AND Preece. Metals, 81, 
Pt. 229-234 (1953) Jan. 

Influence separate additions al- 
uminum, beryllium, chromium, magne- 
sium and silicon high-temperature 
oxidation copper was determined 
correlating rates oxidation with com- 
position and microstructure the ox- 
ides formed. Effectiveness conferring 
oxidation resistance was the decreas- 
ing order beryllium, aluminum, mag- 


nesium, silicon and chromium.—INCO. 
6393 


6.3.6, 3.7.3, 3.2.2 

Hydrogen Blisters Brass Sheet. 
81, Pt. 497-500 (1953) July. 

Blisters appearing near the center 
plane brass sheet were attributed 
hydrogen collecting and persisting 
central voids the cast slab, that 
these voids did not weld during roll- 
ing; expansion the compressed hydro- 
gen annealing the brass after had 
been reduced thin sheet and was 
unable withstand the 
duced, caused the appearance blisters. 
was found that hydrogen was lost 
during annealing and effective rem- 
edy was developed based this obser- 
vation and proposed mechanism 
blistering. Approximate measurements 
the solubility hydrogen solid 2:1 
brass gave values lower than the pub- 
lished values for copper. Tables, graphs 
and references.—INCO. 6550 


6.3.6, 3.2.3, 3.4.6 

The Oxidation Copper the Tem- 
Inst. Metals, 81, No. 12, 681-700 
(1953) Aug. 

Measurement weight changes (us- 
ing continuously recording balance) 
oxidation high-purity copper 
100 hr. Effect different atmospheres 


air containing water vapor), 
shape and other 


8.8.1 

ead and Lead Alloys. 
Lead Industries 
York. Chem. Eng., 60, 
February. 

Chemical lead, acid lead, 

lead are generally specified for 
construction. They contain per- 
centages silver and copper that 
prove the resistance lead creep 
fatigue 
ant alloys include hard 
lead usually containing about 6-8% 
antimony and tellurium lead containing 
for special exposure conditions include 
tellurium antimonial lead, tin lead 
calcium lead and other alloys containing 
silver other elements 
perenctages. Lead and most its alloys 


(air, oxygen, “oxygen free” nitrogen 


can rolled, extruded, cast. 
clad steel copper combines the 
rosion resistance lead with the 
strength steel the high trans- 
fer copper. Lead joints for cor- 
rosion-resistant equipment ar. made 
fusion welding. This process that 
metal less resistant than will 
exposed corrosive attack. 

Lead relies thin protective coat- 
ing for its high corrosion 
the coating highly lead 
salt such the sulfate, 
phosphate, resistance corrosion high 
and the environment promotes 


soluble film forms such nitrate, 
acetate, chloride, little protection 
afforded and the lead may corrode fur- 
ther. Where corrosives not readily 
form.a protective film and not dis- 
solve lead sulfate, lead lining can often 
filling the vessel with 
acid. Lead generally has good resistance 


neutral solutions where lead 


ate and possibly oxide are corrosion 
products. has fair resistance alka- 
line solutions which these salts are 
soluble. commercially resistant 
chromic, sulfuric, sulfurous 
phoric acids but subject corrosion 
higher rates hydrochloric and hydro- 
fluoric acids. susceptible acetic, 
formic and nitric acids, 


Because operating conditions vaty 
widely, usually wise make actual 
exposure tests under operating 
fic application. Corrosion rates based 
actual plant tests conducted under op- 
erating conditions not, however, 
essarily represent the highest concentra- 
tions temperatures under which lead 
would serve satisfactorily. 
sion rate may expected decrease 
lower temperatures and, most 
cases, lower concentrations. 

Corrosion resistance lead and lead 
and inorganic, given form. 
The forms available, fabrication and 
plications the chemical processing 
dustries are 6579 


6.3.9, 6.3.10, 4.3.2, 3.6.5, 3.6.8 
the Behavior Molybdenum and 
Nickel and Some 


Alloys Acid Electrolytes. 
(1952) May-June. 

The steady potential the molybde- 
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molybde- 


June, 1954 


num electrode depends the pH. This 
antimony. The normal potential 
volts. the anodic dissolution, 
the current density not too 
the molybdenum follows the relation 
Tafel. Divergences are explained 
cathodic reactions and 
potential strongly polarized. Depend- 
ance the rising Tafel’s 
straight line described. method for 
measurement oxygen-depol- 
arization different metals described. 
Absolute determination the oxygen 
molecularly dissolved the electrolyte 
electrochemical means can made. 
accordance with the results polar- 
the internal current 
with the shows for the internal 
current approx. ire 100 
while the nearly cor- 
responds the values stated litera- 
ture. This supports the suppo- 
results, the resistance molybde- 
num and can comprehended 


theoretically 


6.3.9, 3.5.9, 

Introductory Plating Studies Pro- 
tecting Molybdenum from High-Tem- 
AND Faust. Battelle Me- 
morial Inst. April 1953, pp. 


Electrodeposited nickel protected mo- 
lybdenum from air oxidation for 100 hr. 
1800°F. ‘fhe best samples lost only 
0.1 0.2% the original sample 
weight (about g). Nickel 
posited molybdenum after various 
pretreatments: a-c electrolysis hy- 
drofluoric acid; dip alkaline fer- 
anodic cleaning alkali, dip 
nitric acid and dip alkaline ferri- 
cyanide. most cases, thin layer 
chromium iron was deposited prior 
nickel deposition. All 
tered when heated 800°F vacuum 
except when iron was deposited 
prior the nickel. Nickel, one mil 
thick, deposited directly molybdenum 
over chromium plate, protected mo- 
for 100 hr. 1800°F, but 


over iron molybdenum was 


not effective. Attempts were unsuc- 


cessful deposit copper which would 


not blister molybdenum when 


6526 


New Corrosion Resistant Alloy 
(Hastelloy F): Its Properties and Pos- 
sible Uses. Haynes Stellite Co. Materials 
Methods, 37, No. 92-93 (1953) May. 


Hastelloy new nickel-chromium- 
molybdenum-iron alloy claimed resist 
attack oxidizing and reducing acids, 
alkaline solutions, pitting stress 
corrosion cracking chlorine solutions. 
Nominal composition 45.5% nickel, 22% 
chromium, 6.5% molybdenum, 
obium tantalum (tantalum 0.5% min.), 
08% max. 1.5% manganese, max. 
tungsten, 2.5% max. cobalt, balance iron. 


The alloy has not yet been fully tested. 
—BNF, 6390 


6.3.10, 3.2.3, 3.7.2 


Hydrogen. (In Eng- 
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Tar Coating Tape coal tar 
for Pipe, coating with tar-saturated 

Pip Joints, lings rier for speed application. 
and Tanks The coal tar self-bonding and 


requires foreign adhesives. 


Because coal tar nature’s own pro- 
tection against corrosion, TAPECOAT moisture, acids, 
alkalis, soil stress, electrolysis, 
chemical fumes, fly ash, salt 
water, salt-laden air, barnacles, 
and other severe corrosive and 
abrasive conditions above and 
below ground. 


TAPECOAT clean handle 
and easy apply spiral 
“cigarette” wrapping with the 
use torch bleed the coat- 
ing insure continuous bond. 
cuts maintenance and replacement costs. 


TAPECOAT sized the job—comes rolls 2”, 3”, 
6”, 18” and 24” widths meet specific requirements pipe, pipe 
joints, couplings, tanks, cable, conduit and other vulnerable steel 
surfaces. 


SERVICE 
SINCE TAPECOAT has proved its depend- 
ability over the years serving gas and 


oil companies, railroads, telephone companies, air lines, shipbuilders 
and operators, water and sewage works, chemical and industrial plants, 


engineers and contractors providing continuing protec- 
tion against corrosion. 


Write for descriptive brochure and prices. 


1521 Lyons Street, Evanston, 


= 
543 
| 
The TAPECOAT Company 
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lish). OGAWA AND 
Science Repts. Research Insts. 
Tohoku Univ., No. 41-47 (1952). 

Nickel plates for use vacuum tubes, 
annealed hydrogen approximately 
900°-1000°C. often tarnish and acquire 
milk-white appearance, which consid- 
erably reduces their commercial value. 
This tarnishing and the milk-white ap- 
pearance have been shown electron- 
diffraction studies due the presence 
silicates light metals. Silicates, e.g. 
removed during melting, even 
small amount remains dispersed through- 
out the material, may gradually col- 
lect the grain boundaries during 
heat-treatment the nickel and cause 
tarnishing the 6093 


6.3.10, 4.3.6 

The Action Metallic Nickel 
Applied Chem., Pt. 106-109 (1953) 
March. 

Nickel reacts with dilute aqueous so- 
lutions bismuth trichloride with dep- 
osition elementary bismuth. There is, 
however, range concentration the 
salt within which nickel has action 
25°. higher temperatures other 
factors intervene and smooth reaction 
occurs. The rate reaction increased 
moderate stirring but decreases with 
increasing acid concentration. Tables 
and 6286 


6.3.10, 7.6.6, 4.3.2, 4.6.11, 3.5.8 

Alloy Corrosion-Resistant, 
Stronger Than Austenitic Steels. Chem. 
Eng. News, 31, No. 12, 1232 (1953) 
March 23. 

Hastelloy Alloy developed Haynes 
Stellite Co., composed nickel, molyb- 
denum, chromium and iron 
small quantities niobium, tantalum and 
manganese with traces other elements. 
workability and corrosion 
tween the austenitic stainless steels and 
the nickel-molybdenum alloys. 
resistant boiling sulfuric acid 
concentrations under 20% and air-free 
sulfuric concentrations 30% and 
temperatures 176°F. resists pitting 
sea water and stress Elec- 
trical resistance and thermal conductivity 
approximate those 18-8. can welded 
metallic arc, inert gas shielded arc 
and resistance welding methods. 
Only industrial use was for lining sul- 
fite pulp digester constructed for 
Smith Co, 6260 


6.3.13 

The Kinetics Formation and Struc- 
ture Anodic Oxide Films Tanta- 
lum. (In English). VERMILYEA. 
Acta Metallurgica, No. 282-294 
(1953) May. 

Rate formation was studied using 
aqueous electrolytes. Thicknesses 
films were measured comparing the 
interference colors with calibrated step 
gage. Graphs, tables, micrographs. 
BTR. 6479 


6.3.15, 6.3.18, 6.3.20, 4.7 

Behaviour Titanium, Vanadium, 
and Zirconium Towards Fusion Re- 
CHAN. Chemistry and Industry, No. 
154-155 (1953). 

note. Reactions 1-2 specimens 
sheet contact with laboratory re- 


164a 


agents are noted. With sodium sulfate 
“copper” flask, vanadium and zirconium 
were completely dissolved minutes 
and titanium hours. fusion 
with liquid sodium hydroxide (30 
metal) for hours, vanadium com- 
pletely dissolved and titanium was 
slightly more resistant, whereas zircon- 
ium was covered with hard thin black 
scale, under which virtually all the metal 
remained intact. With sodium carbonate 
after hours most the vanadium had 
dissolved and the remainder was very 
brittle, while black films were formed 
titanium and zirconium and loss 
weight (16% and 5%, respectively) oc- 
curred. With sodium peroxide (30 parts 
nium and vanadium reacted vigorously 
and dissolved minutes and hours, 
respectively, while zirconium developed 
hard grey film and underwent loss 
ance attack molten alkalies, 
suggested that zirconium could used 
crucible material for sodium hy- 
droxide 6627 


6.3.15, 3.5.8, 5.8.2 

Stress-Corrosion Cracking Com- 
mercially Pure Titanium. 
Steel Corp. Metal Progress, 63, No. 
74-76 (1953) Feb. 

Search for corroding medium for 
stress-cracking titanium short time 
using commercially pure titanium (Ti- 
tanium Metal Corp. Alloy 75A) with 
0.01-0.04% carbon, silicon, 
0.02-0.04% nitrogen, 
sten, approx. 0.10% iron. 
corrosion resistance chloride solutions 
was excellent. Red fuming nitric acid 
room temperature produced cracks 
stressed samples time varying from 
3-16 hrs. Samples exposed the vapors 
alone cracked after several weeks’ ex- 
posure. Microscopic examination showed 
the cracking intergranular. Addi- 
tion weight sodium bromide 
prevented cracking even after several 


weeks’ exposure, 
6612 


6.3.15, 8.9.1 

Titanium—Today and Tomorrow. 
Today. II. Tomorrow. SAE J., 61, 20-24; 
56-65 (1953) May, June. 

Presents information taken from The 
Bases for Tonnage Titanium Produc- 
tion, Bradford; Titanium Alloys 
for Aircraft Engine Forgings, 
Frazier; Titanium Alloy Development, 
Hansen and Kessler; Titanium 
Airframes, Kostock and Utili- 
zation Titanium and Other Alloys 
Corrosive Environments, Wil- 
liams. Photographs, diagrams.—BTR. 

6632 


6.3.15, 6.3.9, 6.3.20, 6.3.21 

Titanium, Molybdenum, Zirconium 
and Hafnium. Materials Methods, 37, 
125 (1953) June. 


Data sheet gives physical, mechanical 
and fabricating properties; thermal 
treatment, corrosion resistance, available 


forms and uses. 6408 


6.3.15, 3.6.6, 3.4.8 

Certain Aspects the Galvanic Cor- 
rosion Behavior Titanium. 
Mines, Report Investigations No. 4965, 
April, 1953, pp. 

Experimental study some factors 


important the galvanic 
titanium. Electrede potentials 
immersed solutions sodium 
ride, hydrochloric acid, 
sulfurous acid changed with time 
approached steady rates. Titanium 
passive hydrochloric acid the 
ence air and cupric ion, but loses 
passivity, after time, when contact 
with small volumes stagnant 10N hy. 
There was chemical galvanic 
rosion titanium sodium chloride 
solution, but magnesium, zinc, 
num, iron and copper corroded 
sult being coupled with titanium 
Stainless steel did not corrode gal- 
vanic action. Titanium generally 
rodes galvanic action with flow 
helium and copper becomes the 
ing medium air. Dissolved copper 
these solutions appeared the 
corrosion titanium-copper couples 
the chemical corrosion titanium, 


6.3.16, 6.3.13, 6.3.5, 6.3.18 

Tungsten, Tantalum, Columbium 
(1953) June. 


Data sheet. gives physical, mechanical 
and fabricating 
treatment, corrosion resistance, available 
forms and uses. 6381 


The Effect Impurities the 
the Rate Corrosion Zinc and 
Galvanized Coatings the 
No. 174-181 (1953). 

Results exposure tests carried out 
the British Non-Ferrous Metals Re- 
search Association and 
coated steel specimens over number 
years are summarized with reference 
the corrosion behavior rolled zinc 
sheets differing purity various at- 
mospheres, and the effects 
tions the galvanizing bath the 
rosion-resistance hot-dipped coatings 
exposed the atmosphere the Euston 
district London. general, the rate 
attack solid over 3-year 
period was not greatly affected the 
amounts cadmium, iron and 
but the corrosion rate zinc-copper 


loys (2% copper) industrial atmos- 


pheres was approximately 20% 
than that zinc under similar 
tions; marine environments, the 
copper alloys, though slightly 
superior, were not significantly more 
sistant than after three years. The 
rate attack zinc sheet industria 
atmospheres increased with time and 
considered that the climatic 
during the first few days’ exposure 
affect the behavior the zinc during 
the first few years. The life the 
the coating thickness and was 
minum tin, antimony 10% 


6.3.19, 3.7.2, 3.2.2 


Intercrystalline Corrosion 


Metals, 81, No. 301-309 
Feb. 
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determine the susceptibilily 
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Cast 


the 


sev when 
Small amounts lead, tin, cad- 
mium and bismuth 
additions whether impurities 
were present not, provided the mag- 
did form intermetallic com- 
pounds with the impurities. Copper 
creased the resistance two-phase alloys 
intercrystalline attack, The results are 
those other workers 
and theories proposed explain some 


5.9.4, 3.5.9 

The Inhibition Gas Phase Reactions 
Zirconium Anodic Oxide Films. 
Part POLLING AND CHARLESBY. 
Atomic Research Establishment, 
Harwell, Berks (England). May 27, 1953, 
pp. 

have been conducted 
determine effect electrolytically 
formed films the subsequent gas 
uptake high tempera- 
tures, 435°C there appreciable 
decrease rate which gases enter 
the system electrolytic oxide 
present ‘he surface. allowance 
made for the presence the initial oxide 
laver anodized specimens, the 
weight increase-time curve similar for 
all specimens. The anodized specimens 
gain weight the same rate non- 
anodized after these have been 
heated air for time sufficient pro- 
duce the same oxide thickness was 
obtained electrolytically. concluded 
that there difference between oxide 
layers obtained thermally electro- 
lytically; moreover, the weight increase 
due surface oxidation alone and not 
dissolution atmospheric gases the 
metal, least for films 10* 
6554 


6.3.20, 8.4.5, 3.4.6 

Latest Developments Zirconium—A 
Report the Symposium the West- 
ern Metal Congress. Papers before West- 
ern Metal Congress, Los Angeles, Mar. 
23-27, 1953. Materials Methods, 37, No. 
(1953) May. 

Papers Include: Zirconium Nuclear 
Reactors, Miller; Manufacture 
Hafnium-Free Zirconium Sponge, 
Shelton; The Newest Consumable Elec- 
trode Arc Melting Techniques, 
Gilbert; Fabrication Zirconium, 
Gordon; Oxide Film for 
Drawing Zirconium, Gilbert and 
Treco; Methods Used Make 
Zirconium Powder and the Uses Such 
Powders, Kalish; Corrosion Resist- 
ance Zirconium, Golden; Physi- 
cal Metallurgy Zirconium, 
Mudge, Oxygen Pick-Up and the 
Effects Oxygen, Treco. 

_Papers are briefly discussed. Several 
phase diagrams which were 
studied, including zirconium-silicon, zir- 
zirconium-nickel and zircon- 
were presented the 
6420 


CORROSION ABSTRACTS 


RELY 
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Long handle electrode 
pusher Model 200 
easily operated from 

top, side bottom 

pipe. Electrode pusher 
designed let the 
spring electrodes travel 
freely, forward 
backward, without 
change adjustment. 


Model 400 designed with 
electrode between front and 
rear rollers, that holidays 
are detected caused 
rollers operating too close 
behind field c/w machines. 
Eight ten pounds lighter 
than other detectors similar 
design. Spring electrode 
designed prevent detector 
falling off pipe, even when 
violently jolted. 


standard inc. 


3000 SOUTH BRENTWOOD BLVD. ST. LOUIS 17, MISSOURI 


0-0.09%, lead, tin and cadmium 

For lease sale—write 
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6.4 Non-ferrous Metals and 


6.4.1, 5.5.3 

Preservation Light Metal. 
MEYER. Aluminum, 29, No. 189-194 
(1953) May. 


The use “preservatives” customary 
light metal products from corrosion which 
might occur during unfavorable storage 
and service conditions. Tests using new 
self-emulsifying corrosion inhibiting oil, 
A—Shell Pro- 
tective Oil which has given excellent 
results under most severe test conditions. 
compared with oils previously used, 
the new oil has the advantage that its 
effectiveness not impaired methods 
application nor the film thickness 
heat and solvents. The ready emulsifi- 
ability the new oil will make its appli- 
cation possible most fields the 
aluminum industry, e.g. for cooling and 
lubricating during rolling, drawing, ma- 
chining. Tests are also described using 
vaseline type preservatives (Shell-Kor- 
rosions-schutzfett). These tests confirmed 
the favorable behavior the preservative 
reported earlier when used for overhead 
aluminum cables and installations the 
open air, well prevent corrosion 
welded and riveted 

6403 


6.4.1, 5.4.5, 2.2.2 

Priming Paints for Light Alloys. 
81, Pt. 10, 481-489 (1953) June. 

Results obtained from the exposure 
light alloy specimens for years 
rural, industrial and marine atmospheres, 
with various primers under aluminum top 
coats. Zinc chromate and zinc tetroxy- 
chromate primers were superior pro- 
tective value iron oxide primer, al- 
though the latter provided satisfactory 
protection, especially aluminum the 
less severe environments. Red lead primer 
was definitely harmful light alloys, 
and especially magnesium corrosive 
environments. these tests both types 
chromate primer were found 
slightly preferable red lead mild 
steel. Zinc chromate and zinc tetroxy- 
chromate pigments are preferred for 
primers for composite structures steel 
and light alloys severe exposure con- 
ditions, while iron oxide adequate for 
milder 6642 


6.4.1, 5.9.4, 5.9.1 

Surface Treatment and Finishing 
Light Metals: Part AND 
Pinner. Sheet Metals Ind., 30, No. 
315, 571-583 (1953) July. 

The series continued with discus- 
sion electrolytic chemical polishing 
processes. While mechanical polishing 
under the influence pressure and high 
local temperatures, chemical and electro- 
polishing are selective dissolution proc- 
esses, which the asperities the 
rough surface are dissolved faster than 
depressions. The potential advantages 
these methods are obvious, being 
similar operation anodizing and elec- 
troplating processes, they can em- 
ployed together single production 
line, with considerable reduction plant 
and simplified control, while mechanical 
polishing can replaced entirely; 
they are suitable for bulk treatment and 
labor costs are much lower, particularly 
components not suited automatic 


polishing machines; the surface 
clean and gives better deposit adhesion, 
well high corrosion resistance; 
the reflectivity and the color are often 
superior and there tendency 
“bloom.” There are two types indus- 
trial and chemical polishing for aluminum. 
The first designed replace mechan- 
ical polishing. provides smooth and 
bright, though not mirror, finish and 
characterized high dissolution rates 
(above 0.0001 in./mm) and may used 
commercial grades aluminum and 
most wrought alloys. The second type 
used finishing treatment after 
mechanical polishing. this case there 
aluminum reflectors, well anodized 
applications (natural self-color dyed) 
which require higher specular reflec- 
tivity than obtained mechanical 
methods alone. The following industrial 
electropolishing processes are described, 
the Brytal Process, the Alzac Process, 
Phosphoric Acid Processes, the modern 
Battelle Electropolishing Process and 
other phosphoric acid processes. Chemi- 
cal polishing discussed from the point 
view theory and from industrial 
processes which are based phosphoric 
acid which nitric acid, sulfuric acid 
and acetic acid well other com- 
pounds may added. references are 


6589 


6.4.2, 2.2.2, 4.2.1 

Resistance Aluminum Alloys 
AND Nock Jr. Corrosion, 
No. 10, 345-358 (1953) Oct. 

Extensive data selected from tests 
many thousands specimens alumi- 
num alloys, exposed various natural 
atmospheres for periods long 
years, are presented graphically. These 
data provide comprehensive coverage 
the resistance weathering outstand- 
ing types wrought and cast aluminum 
alloys, with particular emphasis al- 
loys used architectural and structural 
applications. Effects weathering were 
evaluated measurement change 
strength and depth attack specimens 
exposed for periods years 
natural atmospheres and for long 
years actual service. 


Aluminum alloys have been evaluated 
sufficient number different types 
atmospheres widely separated geo- 
graphic locations predict with reason- 
able assurance the performance expected 
under most conditions normally encount- 
ered. The corrosion aluminum alloys, 
both wrought and cast, exhibit “self 
stopping” characteristic; that is, the rate 
attack after initial exposure period 
about one two years decreases 
very low value, generally less than 
0.2 mil per year. The aluminum alloys 
displayed high resistance corrosion and 
although some differences were noted, 
these differences often were subordinate 
other characteristics interest, such 
strength, formability, appearance and 


cost. 6583 


6.4.2, 8.1.2, 4.2.4 

Corrosion Resistance Aluminum 
Coal Gas. Engineer, 195, No. 5067, 365 
(1953) Mar. 

ascertain the suitability alumi- 
num alloys structural material 
gasworks, aluminum roof was in- 
stalled over the dry purification plant 
the Sevenoaks, Kent, Gasworks. 
was built February 1948 the Alu- 
minium Construction Company Limited 
using material supplied the Northern 


Vol. 


Aluminium Company, Ltd. paint 
other form protection was applied 
the structure. Alloy sections 
and corrugated sheet Specification 
N.S. Although the original brightness 
has_ disappeared, the condition 
roof, after nearly five years, shows 
little evidence deterioration, 
slight surface roughening and 
being revealed examina. 
January 1952, Aluminum 
ratories Limited examined structural 
member and roofing sheet and found 
evidence only very slight corrosion 
metallurgical examination the sec. 
tional material indicated that the 
depth pitting corrosion was 
inch. Since the thickness the flanges 
and web the member was 
and 3/16-inch amount 
peneration showed that the tensile 
properties were still excess the 
minimum specified for mate. 
The maximum depth the pitting 
the inner surface the sheet speci- 
men, which thick, was 
0.0047-inch while only: superiicial 
sion was found the outer 
Again, tensile tests revealed the 
ting had not caused the 
the sheet fall below the minimum for 
aluminum alloy roofs have been used 
Wandsworth and 
6592 
Corrosion Resistance. Age, 
No. 145-146 (1953) August 20. 
After recent study, the National 
reau Standards indicated that 
sion resistance both clad and 
24S-T3 aluminum alloy stapled together 
with galvanized steel wire may “sat- 
for some types installa- 
tions. Stapled specimen this 
alloy, were exposed marine atmos- 
phere and the tidewater. Kesults for 
exposure periods months are 
discussed this article, and indicate 
that both types sheet joined this 
fashion have satisfactory corrosion 
sistance for service marine atmos- 
6595 


6.4.2, 4.3.2 

The Behaviour Aluminium Towards 
Hydrofluoric Acid, Phosphoric Acid, 
Chromic Acid and Their Mixtures. (In 
9/10, 343-347 (1953) May. 

Hydrofluoric acid, phosphoric acid 
each attack aluminum and aluminum al- 
loys without the formation protective 
coatings. addition phosphoric 
acid dilute hydrofluoric acid does not 
decrease but rather increases the attack. 
was established however, that the 
weight loss was 
when phosphoric acid was added 
chromic acid. addition 
acid hydrofluoric acid 
only when the chromic acid additions 
are small. Nevertheless, protective 
ing formation possible mixtures 
hydrofluoric acid, phosphoric acid 
and chromic acid, the 
acid concentration 
small and the additions 


acid are kept within certain 


6.4.2 

Industrial Painting Aluminum 
86-89, (1953). 

salt-laden, acid alkali 
sults the formation white 
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Alloying aluminum with 
for the improvement its 


sion product. 


other metals 
mechanical properties may result 


greater susceptibility corrosion and 
atmospheric tarnishing. Methods sur- 
face preparation for aluminum 
minum alloys are revi wed well 
cleaning methods and other treatments. 
Suitable paint finishes and notes 
methods stripping paint films from 


these surfaces are 


3.7.2, 2.3.5 
the and Corro- 


Aluminum- Magnesium- 
Silicon Ternary Alloys. 
(Japan), No. 56-62 (1953) Feb. 

surface aluminum cor- 
nary was determined means 
the result, was decided that the most 
favorable high-tensile and cor- 
alloy were A(1.1% 
magnesium, silicon, balance alum- 
inum) and (0.75% magnesium, 1.3% 
silicon, aluminum) alloy. The 
former sponds the principal com- 
position 53S and the latter the 
one 51S and B.S. 
the place, study the in- 
fluences and iron the tensile 
corrosion resistances 


properties 

were carried out. Copper 
increases the tensile strength, while 
decreases the corrosion re- 


sistance, Iron decreases the age-harden- 
ability and corrosion resistance. 
case services under the severe en- 
vironments, example marine use, the 


content copper and iron should 
low 6162 
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8.4 Group 


5.8.2 

Dowell Inc. Petroleum Eng., 25, No. 
B-68-B-69, B-72 (1953) July. 

Discussion the requirements 
deep well acidizing from the standpoint 
equipment, case histories and 
specialized acid solutions and chemical 
additives including solvent known 
mud acid which reacts with silicates and 
bentonitic materials, surface tension low- 
ering and emulsion prevention agents, 
plugging materials, 
agents and high-temperature inhibitor 
which does not break down tempera- 
tures high 400° and which pro- 
tects well equipment from acid corrosion 
all normal deep well temperatures. 
Basic chemical used acidizing 
aqueous hydrochloric acid solution (us- 
ually 15% concentration) containing 
inhibitor which protects the metals 
well equipment from corrosive attack 
the acid, without interfering with the re- 
action between the acid and the forma- 


tion. 6605 


8.4.3, 3.5.8 

What About Amine Stress Cor- 
Paper NGAA, Houston, 1953. 
Oil Gas 52, 12, 334-335, 337-340 
(1953) July 

Stress corrosion cracking found 
gas treaters used for the 
from natural gas described. 
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Most effective method found Phillips 
Petroleum Co. prevent this stress 
corrosion cracking stress relieve 
new equipment and employ stress- 
relieving after welding has been done 
old equipment. Process modifications 
have been reasonably successful. refer- 
6460 


8.4.3, 7.2, 1.2.2, 3.4.6 

Casing Corrosion West Texas-New 
321-324 (1953) Sept. 

Internal casing corrosion the upper 
gas-filled portion the tubing-casing 
annulus costly and widespread prob- 
lem the West Texas-New Mexico 
area. Severity the problem illus- 
trated the Wasson 
Field where estimated $1,400,000 was 
spent casing repairs during the first 
fifteen years after development the 
field and other large losses occurred 
which could not estimated. This prob- 
lem also has been detected least 
six other large fields the area. 

believed that corrosion results 
from the condensation moisture 
the casing interior and subsequent ab- 
sorption acid gases. All findings 
date substantiate this theory. 

Corrosion this type being con- 
trolled packing off and filling the 
tubing-casing annulus with noncorro- 
sive fluid, thereby excluding the corro- 
gases and protecting the casing from 
future failures. Application this pro- 
tective measure costs about $1200 per 
well compared the $3000 $40,000 
expenditure for repair operations the 
event casing failure. 

Other promising protective measures, 
which would more easily applied and 
less costly effective, are currently be- 
ing tested. 


8.4.3 


Corrosion Control Oil Refineries. 
Means Protection Process Plant. 
Petroleum Times, (1953) 23. 

Covers corrosion occurring refinery 
vessels result refining process. 
equipment and cooling water circuits, 
and hydrogen sulfide and hydrogen 
chloride most serious 
chemical attack are described. Other 
causes corrosion are reviewed. Lin- 
ings protection (“guniting,” plastics, 
etc.) and desalting, demulsifying and 
electrostatic processes are included. When 
distillation stage reached, control 
chemical treatment and through use 
special materials. Monel 12% chro- 
mium steel used lining for flash 
section atmospheric towers. Top tray 
high-alloy steel (12% chromium 
upward) Monel. Steel often 
used against hydrogen sulfide and Monel 
against hydrogen chloride. Conditions 
which attack most likely occur are 
given. Corrosion and erosion 
lytic crackers are discussed. Materials 
construction include steel with 25% 
chromium, 12% nickel for pumps. 18/8 
used because high creep strength 
and good corrosion-resistance. Most se- 
vere application for cast tube supports 
heaters (35/15 chromium-nickel type). 
Warning regarding correct use fuels 
containing vanadium and 
short reference low-temperature oper- 
ations and use austenitic steels and 
pure metals, i.e., nickel, copper, lead are 
included.—INCO. 6151 


8.4.3 
Don’t Let Corrosion Eat Your 
Profits. CARPENTER. Sohio Petro- 


leum Co. World Oil, 136, No. 172-174 
(1953) Feb. 

Corrosion profitably controlled prac- 
tically all producing oil and gas wells. Rate 
the produced brine determine dissolved 
iron content, exposing pre-weighed 
coupon and measuring the inches 
penetration per year, and the caliper 
survey. Corrosion control measures in- 
clude use inhibitors, use corrosion 
resistant materials and the use neu- 
tralizers. Effectiveness these meas- 


ures given table form.—INCO. 
6278 


8.4.3, 1.7.1, 3.2.2 

Studies Water-Dependent Corro- 
sion Sweet Oil Wells. Green- 
WELL. Corrosion, No. 307-312 (1953) 
Sept. 

has been known for number 
years that corrosion problems occur 
the operation sweet oil wells. General 
recognition this fact has been brought 
about recently result concerted 
efforts the NACE Committee. 
the purpose this paper sum- 
marize the present understanding 
sweet oil well corrosion problems and 
discuss means detection and con- 
trol. The greater part the data which 
support the views given the paper 
have been collected the TP-1C Sub- 
committee sweet oil well corrosion 
and various individuals associated 
with the TP-1 Committee work. 

has been established that two dis- 
tinct types corrosion occur sweet 
oil wells. One type, which 
known “high pressure corrosion,” oc- 
curs wells producing little 0.1% 
water. The other type usually occurs 
lower pressure wells and related 
critical percentage water produc- 
tion. This paper considers both types 
sweet oil well corrosion with regard 
the causative agents, controlling phys- 
ical factors, statistics occurrence and 
severity and control measures. Emphasis 
placed the most recent develop- 
ments the studies “low pressure” 
water dependent type sweet oil 
well corrosion. €129 


8.4.3, 5.4.5, 5.2.1, 8.9.5 

Corrosion. Some Problems the Pe- 
troleum Industry. Petroleum Times, 57, 
63-71, 73-78 (1953) Jan. 23. 

Comprised “The Use Paints 
Protectives the Fight Against Cor- 
rosion: Survey Their Effective- 
ness,” Hamilton; “Cathodic 
Protection Against Corrosion,” 
Portch; “Corrosion Problems Oil 
Tankers”; and “Corrosion Control” 
Oil 6155 


8.4.3, 7.3 

How Select Subsurface Pump 
Plunger Fit the Job. 
World Oil, 136, No. 224+ (1953) May. 

Oil well lifting costs can kept 
minimum selecting the type sub- 
surface pump plunger fit the job, 
since the design and construction the 
plunger influence the initial cost the 
pump and its service life. Effects 
corrosion pump efficiency depend 
the degree activity the corrosive 
agent. Under conditions mild corro- 
sion, can responsible for limited 
wear which the combined result 
mechanical and chemical action. When 
the fluid highly corrosive, plunger and 
materials with good corrosion re- 
sistance should chosen. Fluid slippage, 
various types plungers and increasing 


167a 


6631 
| 
| 


CORROSION—NATIONAL ASSOCIATION CORROSION ENGINEERS 


service life are discussed. 


INCO. 


Gas-Condensate Operations Red- 
dell, Oil Gas J., 52, No. 
190+ (1953) June 22. 

Corrosion Reddell was detected 
several different methods, including iron 
analysis produced waters, surface and 
subsurface exposure weighed steel 
coupons and tubing-caliper surveys. Two 
methods protecting the tubing in- 
cluded the pumping liquid chemicals 
into the tubing-casing annulus 


6427 


8.4.3, 7.4.2, 7.6.4, 7.6.8 

How Corrosion Gas-Treating 
BERG. Oil Gas J., 51, No. 51, 267-268 
(1953) April 27. 

Studies corrosion reduction 
Paso Natural Gas Co.’s 
equipment are These include: 
removal every third vertical row 
tube bundles the reboilers reduce 
tube cuttings, use chromium-molyb- 
denum alloy the reboilers, removal 
hydrocarbon gases and hydrogen sulfide 
from the solution stream reduce heat 
exchanger tube cutting. Inlet gases 
low carbon dioxide hydrogen sulfide 
ratios corroded mainly carbon steel while 
high carbon dioxide hydrogen sulfide 
gas attacked mainly cast-iron parts 
the treating plant stills. Corrosion the 
stills was smallest the regions having 
thick iron sulfide deposit. Removal 
half the bubble cap teeth has length- 
ened the life contactors used solu- 
tion reclaiming. Inhibited admiralty 
much more corrosion-resistant solu- 


tion cooler tubes than carbon steel. 
6423 


8.4.3, 7.3, 7.4.2, 4.6.4, 4.6.11 

Some Corrosion Problems Encount- 
ered Mina-Al-Ah-Madi Refinery. 
before Persian Gulf Branch Inst. 
Petroleum, May, 1952. Inst. Petroleum 
Rev., 159-164 (1953) May. 

Deals with problems the Kuwait 
Refinery pertaining actual processing 
crude and use seawater 
cooling medium. Short 
given distillation unit. soda sys- 
tem, caustic embrittlement pumps, 
body impellers, covers and wearing 
parts, which were Type 347 stainless 
steel, led replacement Meehanite 
(Moly for body end covers and im- 
pellers, Monel for wearing rings and 
spacer sleeves and Stellited 11/13 nickel- 
chromium steel for shaft sleeves Full 
account performance admiralty 
brass condenser tubes seawater cool- 
ing system given. Corrosion was en- 
countered and means for control are 
described. long-term policy, 70/30 
cupro-nickel tubes were ordered, al- 
though less costly aluminum brass tubes 
would probably have served well 
existence low water velocities. 
hoped that the known higher corrosion- 
resistance cupro-nickel tubes will fa- 
cilitate trouble-free operation for 
economical period under the conditions 
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8.4.3, 5.8.2 

Oil Field Scale and Corrosion. 
Fristus. Magna Prods., Inc. World Oil, 
136. No. 191-192, 194 (1953) June. 

using adequate corrosion mitiga- 
tion, the amount tubing footage and 


168a 


sucker rods replaced reduced. 
Use the scale and corrosion inhibitors 
discussed. Comparative records before 
and during treatment with inhibitors are 
6402 


8.4.3, 5.8.3, 5.8.2 

How Inhibitors Prevent Corrosion 
Cardinal Chem. Inc. Oil Gas J., 
51, Nos. 40, 41, 42, 43; 145, 175, 207, 
103 (1953) Feb. Feb. 16, Keb. 23, 
Mar. 

The mechanism which the best oil- 
well inhibitors function impart 
oil the ability wet steel and form 
impenetrable tenacious film polar 
molecules the steel surface which pre- 
vents corrosive brine from contacting 
the steel surface. The basic building 
blocks for the polar compound are long 
straight-chain hydrocarbons, Physical 
adsorption and chemisorption which are 
mechanisms which materials adsorb 
surfaces, polarity and wetting ability 
are discussed. Experimental results indi- 
cate that oil-soluble and oil-soluble water 
dispersible inhibitors are more efficient 
than water soluble inhibitors. 18-8 which 
was used lube-oil solvent-extraction 
unit where corrosion was occurring 
giving good service with appreciable 
corrosion loss. 


6371 


8.4.3, 7.2, 5.8.2, 2.2.1 

South Louisiana Operators Wage 
Fight Four Types Corrosion. 
Oil Gas J., 52, No. 308-314+ 
(1953) June 22. 

Four types corrosion, including 
water independent, water dependent, hy- 
drogen sulfide and galvanic are discussed 
covering oil and gas wells. Water anal- 
ysis, metal coupons tubing-caliper 
surveys are used detecting corrosion. 
The corrosion resistance nickel 
steel used flush-joint tubing felt 
higher than J-55 N-80 steel tubing, 
but does not appear free from 
corrosion Chemical inhibitors, 
liquid stick form, are introduced into 
the casing annulus corrosive pumping 


wells. 6538 


8.4.5, 6.4.2 

Aluminum Comes Age Nuclear 
World. Reynolds Metals 
Co. Iron Age, 172, No. 94-97 (1953) 
July 30. 

Light weight, good corrosion resist- 
ance, low-neutron absorption rate, effi- 
cient heat transfer and ability bond 
well with uranium make aluminum 
highly acceptable material for nuclear 
reactors. Because its low-neutron ab- 
sorption rate and rapid rate radio- 
active decay, work can done 
reactor after only several hours wait. 
part the electrostatic generator 
Argonne National Lab. 
nium, storing heavy water and making 
reactor cores are few its uses. 
North Carolina State College’s homo- 
geneous reactor, aluminum envelope 
surrounds the active stainless steel core 
containing the uranyl sulfate. 
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8.4.5, 6.3.20 

Engineering and Technical Problems 
Atomic Power. Zinn. Argonne 
Nat. Lab. Paper before Am. Power Conf., 
Chicago, Mar. 25, 1953. Combustion, 24, 
No. 12, 49-52 (1953) June. 

With high heat fluxes, sur- 


Vol. 


faces must not foul. Also, corrosion 
products the circulating fluid become 
radioactive and add the Maintenane 
and shielding difficulty. Zirconiym 
quite resistant attack under 
tions high-temperature and high. 
Compatibility, 
the uranium fuel with its coolant 
great deal with the extent 
which the protecting sheath must 
made perfect. This aspect 
ference the corrosion products with 
the heat transfer properties surfaces 
the development nuclear reactors— 
INCO. 


8.4.5, 7.4.4, 4.7 

Nuclear Power Plants—Design anj 
Performance Liquid-Metal Heat Ry. 
changers and Steam Generators, 
Atomic Power Lab. Paper 
Soc. Mech. Engrs., Heat Trans. Ann, 
Mtg., Y., Nov. 30-Dec. 1952. Mech, 
Eng., 75, No. 363-368 (1953) May, 

Design consideration indicated 
metal coolants promising for use 
with the nuclear-energy sources 
duce power. the time the 
only weldable materials suitable for use 
with and NaK were L-nickel and 
Type 347 stainless steel. The high ther- 
mal conductivity made desirable 
for tube material. For this was 
decided use nickel for the entire heat 
exchanger. This made the joining the 
tubes the tube sheet rolling 
and seal welding Graphs and 
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8.5.3 

Review the Operation the 
Tomlinson Secondary Recovery System. 
ALLAN. Canada Paper Co. Paper before 
Can. Pulp Paper Assoc., Tech. Section, 
Ann. Mtg., Montreal, Jan. 28-30, 1953 
Pulp Paper Mag. Can., Conv. Issue, 
No. 202-204 (1953). 

The Tomlinson secondary 
system was instailed the Canada 
Paper Co., recover the chemical and 
heat from the effluent gases from new 
175 ton Tomlinson furnace. Ap- 
proximately 100 sodium salts are 
recovered for each air-dry ton pulp 
produced and addition, heat 
covery 10° BTU per a.d. 
obtained. the nozzles were 
250F flat spray nozzles; remainder wert 
solid cone, cast iron nozzles. Header 
was fabricated from lengths extra 
heavy steel pipe with welded joints. 
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8.5.3, 7.6.6, 7.3 

Nekoosa Kraft Pulp Mill Modernizes 
and Expands. Nucent. 
Trade J., 136, No. 24, (1953) Jan 
23. 

expansion program. Wood room, 
uum evaporator, alkali, wet room and 
bleach plant are considered. New 
gesters are made Grade fire 
quality steel and are equipped with 
less steel strainers. Circulating pumps 
also stainless steel, are 2400 GPM 
pacity and are spring mounted. The 
two-pass heaters are of stainiess steel, 
Type 304. 6379 
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8.5.3 

Recovery Operation Corrosion Prob- 
lems. Inco. Paper before 
Technical Assn. Pulp Paper Ind., 6th 
Alkaline Pulping Conf., Mobile, Nov. 12- 
14, 1952. TAPPI, 36, No. 127A-128A 
(1953) July. 

Discussion recovery operation cor- 
rosion problems the furnace, boiler 
and auxiliaries largely based carbon 
steel the material construction. 
Materials recommended stainless 
steel wear plates the salt cake dis- 
solving tank where abrasion occurs, 
stainless Ni-Resist pumps for trans- 
ferring black liquor with dissolved cake 
the recovery furnace, stainless steel 
[18-8, 25-12 (Type 309) 25-20 (Type 
310)] smelter spouts, and Type 316 for 
the flue gas duct. general, corrosion 
carbon steel components precipi- 
tator can minimized attention 
paid the maintenance adequate 
temperatures the precipitators. Refer- 
ence made chromium-iron stainless 
steels, copper-base and aluminum alloys 
and Type 304 stainless steel. Venturi 
scrubbers and oxidation black liquor 
are briefly discussed. references.— 


INCO. 6606 


8.5.3 

The Oxidation Sulphate Black 
Liquor. Jr. Paper Trade J., 
136; Nos. 13; 37-40, 19-22 (1953) 
Mar. 20, Mar. 27. 

Review literature the oxidation 
sulfate black liquor. Stabilization 
some the sulfur compounds sulfate 
black liquor appears one the 
most interesting recent chemical de- 
velopments for the kraft process. ref- 
erences.—INCO. 6285 


8.8 Group 


8.8.1 

Preserving What You Have from the 
Corrosion Engineer’s Viewpoint. 
Tice. Inco. Chem. Eng. Progress, 48, No. 
329-332 (1952) July. 

Effect operating factors such 
aeration, the presence oxidizing 
agents, velocity media flow, agita- 
tion, and temperature the corrosion 
resistance metals and alloys dis- 
cussed. These factors are illustrated 
the performnace Monel 
acid. Graphs and 

5971 


8.8.1 

Our Experience with Corrosion. 
General Aniline. Chem. Eng., 60, 
No. 344, 346-348 (1953) Mar. 

Discusses problems and 
tions maintaining equipment handling 
mineral acids, organic chemicals, brines 
and cooling waters. Pipelines and valves 
steel were replaced with stainless 
steel. Lead equipment was replaced with 
with tellurium-lead coils. The use 
paints and the attention that should 
given keeping the equipment clean are 
6492 


8.8.1, 4.3.2, 6.2.5 

Nitric Acid Great Britain. 
INSKEEP AND Ind. Eng. 
Chem., 45, No. 1386-1395 (1953) July. 

plant Imperial Chemi- 
cal Industries, Ltd., which produces 
nitric acid the ammonia oxidation 
process incorporated the first all-stain- 
less steel absorption unit Great Brit- 
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ain. Most vessels and pipelines the 
nitric acid plant are 18% chromium, 
nickel, titanium stainless steel 
because this alloy completely immune 
from weld decay any crystalline dis- 
integration which was encountered with 
straight 18-8 alloy. Its corrosion resist- 
ance excellent hot nitrous gases. 
Platinum-rhodium alloy gauze supported 
chromium-nickel mesh resting 
bars the same material the catalyst 
used. The alkaline absorption tower 
mild steel and the pumps are cast 
iron mild steel. Sodium-nitrate proc- 
ess, ammonium oxidation process and 
the process thermal fixation nitro- 
gen are discussed. list the nitric 
tables, references.—INCO. 6544 


8.8.1, 4.3.6 

Ammonium Nitrate. SHEARON, 
Jr. Dunwoopy. Miss Chemical 
Corp. Ind. Eng. Chem., 45, No. 496- 
504 (1953) March. 

the Miss. Chem, Corp. which pro- 
duces ammonium nitrate, all tanks, in- 
cluding the neutralizer, are Type 347 
stainless steel. The pipe-lines are mostly 
Type 347 with some Type 304 and the 
evaporators and bagging equipment are 
stainless steel. Impurities such 
copper, zinc and certain other materials 
and the formation aqua regia (highly 
corrosive stainless steel) the acid 
tower should guarded against. When 
dry ammonium nitrate picks moisture 
and/or goes into solution, causes cor- 
rosion problems. There were failures 
the carbon steel drying and cooling 
drums which were stress-relieved after 
fabrication and the stainless steel ves- 
sels. Concrete foundations for equip- 
ment which deteriorated ammonium 
nitrate solution was spilled them 
dust went into solution were replaced 
with carbon steel I-beams coated with 
asphalt-based paint. Illustrations, flow 
sheet, 6561 


8.8.1, 4.3.6, 7.6.5 

Modern Plant for Salt Production. 
Times Rev. Ind., 28-29 
(1953) May. 

Description Krystal process and 
various units designed A/S Krystal 
and Power-Gas Corporation. Special 
reference made design and fabrica- 
tion triple-effect Krystal evaporator 
installation designed produce 300 tons 
per day 99.9% sodium chloride from 
raw brine. First evaporator fabricated 
was entirely solid nickel and among 
largest solid nickel vessels ever con- 
structed Great Britain; second and 
third effect evaporators are composite 
constructions high-grade cast iron 
and nickel. Design nickel shells fol- 
lows general requirements laid down 
B.S. 1500. Account steps taken 
preclude contamination sulfur during 
fabrication included. Calandrias con- 
sist one nickel tube/mild unit 
for first effect and two pairs nickel 
tube/cast iron units arranged series 
for second and third effects. Liquor- 
circulating lines are nickel, pumps 
being 6353 


8.8.1, 6.2.5 

Corrosion Stainless Reduced 
Materials and Process Controls. 
Can. Chem. Processing, 37, No. 
40, (1953) Jan. 

Steps taken Canadian Chemical Co. 
prevent corrosion failures stainless 


Vol. 


steel equipment their Edmonton plant 
are Causes corrosion type 
corrosion including crevice, 
concentration cell and methods 
bating them are 6404 


8.8.1, 2.3.8 

Production Acetic Anhydride from 
Soc. Chem. Ind., Jt. Mtg., Chem 
Group Inst. Chem. Engrs., 
241-252 (1953) June. 

Pilot-plant process evaluation 
full-scale design for the production 
acetic anhydride from acetone are ¢e. 
scribed. Preheat and cracking tubes, fur. 
nace coils, condensing 
equipment, stills and pumps 25/2) 
chromium-nickel stainless 


8.8.1, 6.2.5 

The Dependence the Canadian 
Chemical Company Mining anj 
Metallurgy. Keck. before 
Western Mtg., Oct. 
Can. Mining Met. Bull., 46, 489, 28. 
(1953) Jan. 

steel equipment failure due the 
Because 316 stainless produced 
molybdenum content which resulted 
high corrosion rates, use modified 
316 stainless steel (0.07% ca: 25% 
molybdenum, 17% 
nickel) was permitted. Solutions 
rosion problems, such 
corrosion, corrosion from at- 
tack, stress cracking stainless tubes, 
crevice corrosion, pitting gasketed 
joints stainless piping, 
cell type corrosion 
water pipe and fretting corrosion, 
Bishop which were similar those 
the Edmonton plant the Canadian 
Chemical Co., Ltd., are discussed. 
6406 


Practical and Theoretical Aspects 
Corrosion Chemical Plant. (In 
German). Max Werner. 
44, 37-43 (1953) February. 

Experience with metals the 
cal industry shows that electro-chemical 
laws are little help the field 
industrial corrosion. What 
the resistance metals primarily the 
durability the protective films 
the given surroundings. good 
tective film must dense, resistant 
erosion and must adhere firmly the 
substrate. 

80% all corrosion cases, the 
destruction the protective film 
mechanical factors, thermal shock 
chemical attack. The other 
special forms corrosion which either 
are unrelated overshadow the 
struction the surface Inter- 
crystalline 
corrosion can occur ously wit! 
Other types corrosion are grain 
galvanic cell formation, 
brasses, blister formation lead plat 
during brass polishing and 


tion nickel during 
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CORROSION ABSTRACTS 


8.9 Group 


8.9.1, 6.4.2 

Today’s Aluminum Aircraft Alloys. 
Nocx. Aluminum Co. American. 
Paper before SAE Nat. Aeronautic Mtg., 
A., Oct. 1952. SAE J., 61, No. 65- 
(1953) Mar. 

Recent additions aircraft aluminum 
alloys include alloys XF18S and XA19S 
which are strong materials high tem- 
peratures, higher strength structural 
alloy XA78S which higher strength 
75S-type alloy, thinner stronger 
cladding and aircraft rivets 75S-T6 
with higher shear strength than 24S 
rivets. Properties are discussed. 75S 
rivets with satisfactory resistance 
stress-corrosion cracking were developed 
—but sacrifice shearing strength. 
and with those 18S, 
B18S and 14S alloys room and ele- 
vated temperatures and properties 
aluminum alloys and aluminum powder 
products [APMP (aluminum powder 
metallurgy products), and 


8.9.2, 4.6.4, 5.8.2, 4.4.3, 7.1 

Sodium Benzoate and Sodium Nitrite 
Corrosion-Inhibitors Ethylene 
Glycol Anti-Freeze Solutions. Part II. 
Investigations Working Vehicles. 
Ison. Chem. (London), Pt. 
133-144 (1953) March. 

Sixty tests were carried out work- 
ing vehicles establish the efficiency 
the benzoate/nitrite corrosion-inhib- 
itor service conditions. The testing 
technique and the method assessment 
results are described. special im- 
portance the need carry out parallel 
tests several vehicles, because the 
varying rates corrosion different 
vehicles carrying the same coolant. Tests 
showed that the addition 1.5% sodium 
benzoate with 0.1% sodium nitrite 
solutions ethylene glycol 
will effectively prevent corrosion the 
cast iron the cylinder block head 
the usual engine system. Corrosion 
the radiator unit will also prevented. 
The benzoate/nitrite inhibitor does not 
always prevent the corrosion alu- 
minum alloys. Tables, graphs and photo- 
6528 


8.9.3, 1.3, 5.4.10, 5.4.5 

Comparison Plastic Tape and Hot 
Enamels for Protective Coatings 
Pipe. Gas Age, 111, 41-43, 
98, 100 (1953) May 21. 

Presents cost facts and figures for pro- 
tection typical lines anodes, mill 
coated pipe, plastic tape and over-the- 
ditch coated pipe. Provides details 
test procedures 6446 


8.9.3, 8.4.2, 5.11 

Economics Corrosion Control for 
Gas Distribution Systems. 
Ebasco Services Inc. Paper before 
AGA Convention, 1952. Gas, 29, No. 
51-53, (1953) Jan. 

Discussion the facts that now 
possible design for essentially corro- 
sion-free systems and that the most eco- 
nomical time design for corrosion 
prevention while planning the basic 
When planning distribution 
mains, design factors involved adequate 
corrosion performance 
use materials, use coatings, freedom 
from electrical contact with foreign 
structures and use cathodic protec- 


tion. Bare vs. coated, hot spot protection 
and compression-type fittings are investi- 
gated. 6438 


8.9.3 

How Combat Pipe-Line Corrosion. 
Gas J., 52, No. 12, 363 (1953) July 

Protective coatings such metallic, 
concrete, grease, mastic and bituminous 
coatings used combating pipeline cor- 
rosion are 6383 


8.9.2, 6.4.4 

Automotive Service Experience with 
Magnesium. Mason. Chrysler Corp. 
Paper before Magnesium Assn., 8th Ann. 
Mtg. Modern Metals, No. 34, 
(1953) Feb. 

Discussion service experience with 
magnesium which was used various 
automotive parts. Results after three 
years service indicate that corrosion 
enough restrict its Service 
data parts exposed corrosive fluids 
indicated that magnesium could not 
used without protective chemical treat- 
ment coatings. There was undesir- 
able corrosion painted magnesium 
castings used parts such steering 
column shrouds, etc., after two years 
production service. Stress, fatigue and 
machining factors are discussed. 
6380 


8.9.2, 4.4.3, 6.2.2, 6.3.6, 5.8.2 

Sodium Benzoate and Sodium Nitrite 
Corrosion-Inhibitors Ethylene Gly- 
col Anti-Freeze Solutions. Part Lab- 
oratory Investigations (of Brass and Cast 
Iron). WorMWELL AND MERCER. 
Applied Chem. (London), Pt. 22- 
(1953). 

The corrosion cast iron and sol- 
dered brass strips ethylene glycol 
solution containing sodium benzoate 
and/or sodium nitrite was studied under 
conditions simulating the temperature 
changes engine-cooling systems, cop- 
per specimens being included one 
series tests. Sodium nitrite efficiently 
inhibited corrosion cast iron under the 
conditions stated, but concentrations 
>0.1% greatly accelerated corrosive at- 
tack the soldered brass, the corrosion 
increasing with increasing sodium nitrite 
content. Corrosion cast iron, soldered 
joints, brass, and copper 20% ethylene 
glycol containing 0.1% 
was, however, simultaneously inhibited 
the addition 1.5% sodium ben- 
6527 


8.9.4 

Checked for Corrosion. 
Ry. Age, 134, No. 25, 17-18 (1953) June 


During 1952, Reading 
stainless steel “Crusader” the interior 
finish and the exterior sheathing for 
examination the frame structures. The 
frames which went into service 1937 
were free from corrosion. the kitchen 
the bottom the carbon partition 
between the kitchen, pantry and hallway 
was corroded due leaks the ice- 
cream box which 
moisture. Considerable corrosion alu- 
minum window sashes was found where 
they were covered the outside with 
stainless steel strips. The cause was 
diagnosed electrolytic action set 
salts from cleaning solutions which 
accumulated between the stainless steel 
and the aluminum. The sashes were 
treated passivate the 

6556 


Ree 

a 

| 
4 
| 

Wri 


SODIUM 
NITRITE 


Protects Many 
Including and Steel 


Sodium nitrite has long established reputa- 
tion for protecting metal surfaces—principally iron 
and steel. can used dip spray for the 
additive water that constantly contact with 
metal surfaces. affords definite protection 
against rust and corrosion. 

Sodium nitrite will not injure the skin 
normal person. Dilutions low 1/10 are 
effective making water solutions non-corrosive. 
Water solutions only are required 
produce protective film. 

Among the current applications utilizing this 
property SOLVAY Sodium Nitrite are: preven- 
tion corrosion air conditioning units and circu- 
lating water systems; corrosion inhibitor 
water base paints, some types hydraulic fluids, 
metal cutting and grinding compounds; rust 
preventative household scouring pads and radiator 
anti-freeze compounds; protection steel stock 
parts. 


Samples and Technical Service 
SOLVAY Sodium Nitrite and Nitrox 
AVAILABLE COST OBLIGATION. 


Test samples SOLVAY Sodium Nitrite and 
Nitrox well technical information spe- 
cific problems are available request. Simply 
write your business letterhead any the 
SOLVAY offices listed below. 


SOLVAY PROCESS DIVISION 
ALLIED CHEMICAL & DYE CORPORATION 
BRANCH SALES OFFICES: 


Boston Charlotte Chicago Cincinnati Cleveland Detroit 
Houston New Orleans New York Philadelphia Pittsburgh 
St. Louis Syracuse 


The New Combination 
CLEANER-RUST 
for Iron and Steel TANKS 


Now available for the first time—a prod- 
uct that, one simple operation, can used 
clean iron and steel surfaces neutralize pickling 
acids and the same time leave protective 
coating sodium nitrite prevent rust and corro- 
sion the cleaned surfaces. Nitrox combines the 
efficient cleaning action SOLVAY Caustic Soda 
with the long-known inhibiting action SOLVAY 
Sodium Nitrite. 

Easy use, uniform composition and posi- 
tive action, Nitrox fills long-standing need for 
single product replace the several individual 
materials previously used. This simplification, 
turn, reduces labor charges and the possibility 
error, doing away with multiple operations and 
added equipment. 

Nitrox has found such wide and varied applica- 
tions the cleaning residues from light oil cargo 
tanks ocean-going tankers and protecting 
them from corrosion return the treat- 
ment machined parts coming from acid pickling 
baths, thus neutralizing the acid and preventing the 
parts from rusting. 

Nitrox carefully blended, uniform fusion 
inorganic materials produced cream-colored, 
dustless flake form. rapidly soluble water, but 
almost completely insoluble most organic 
rials. Nitrox generally used the form 
water solution, applied means spray nozzles. 
not suitable for use high temperature operations 
involving highly flammable substances. 
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“Specs” are the yardstick quality for almost 
any industrial product you buy these days. Then 
why shouldn’t you buy pipeline enamels 
written specification, too? Why should you 
the dark about penetration, ash, softening 
point and all the other specifications that insure 
enamel’s performance and protection char- 
acteristics? 

For many years, Pittsburgh Coke Chemical 
has published the specifications Pitt Chem 


Standard Grade Tar Base Enamel 

Modified Grade Tar Base Enamel 
Plasticized Grade Tar Base Enamel 
Hot Line Tar Base Enamel 


Cold Applied Tar Base Coatings 


5166 


when you order 
Pipeline Enamels! 


Modified Enamel. invite you compare 
our samples from any drum Pitt 
Chem Enamel you buy. like you prove 
yourself that coal-to-enamel quality control 
can provide you with made-to-specification pipe- 
line enamels that perform better application 
and protect years longer service. Write 
today for booklet describing Pitt Chem Modified 
Enamel specification limits and their 
importance you. 


PROTECTIVE COATINGS 


COKE CHEMICAL CO. 


CULTURAL CHEMICALS FINE CHEMICALS PROTECTIVE COATINGS PLASTICIZERS ACTIVATED CARBON COKE CEMENT PIG IRON 
| 
= 


ntegrated 


All major parts the high voltage generating 


circuit are custom built for their specific functions 
and fitted together into electrical assembly 
proved depend- 

ability. 


